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This is one 
of several dozen 
“spec” sheets, 
printed on both 
sides, giving 
concise data on 
Wakefield's 
many commercial 
and industrial 
lighting units. 
We'll be glad 
to send them to you. 
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No a worry in the world of fluorescent lighting 


with the new Advance fluorescent lamp ballast service warranty program 


This new ADVANCE Fluorescent Lamp Ballast 
Service Warranty Program has been designed to. 
protect every fluorescent lighting equipment 


manufacturer, specifier, supplier, installer and 





fluorescent lighting user against labor costs arising - 
from an excessive number of failures directly 
attributed to self-contained components within an 
ADVANCE Fluorescent Lamp Ballast. Contact your " 
ADVANCE Representative or write for details on 


this amazing new protection plan. 
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Smooth, comfortable illumination creates inviting 
appearance in store. Power-Lux installation provides 


over 200 footcandles using 12 Power Groove lamps. 


Large-area Power-Lux luminaire 
combines high photometric efficiency 
with attractive, modern appearance. 


Parabolic louvres distribute 60,000- 
lumen output for high-intensity, 
low - brightness illumination. 


Over 200 footcandies with Power Groove lamps 


New LPI Power-Lux luminaire for stores 
has been engineered for comfortable 
brightness using Power Groove lamps 


Power Groove lamps are ideal for lighting stores when 
used with the new Power-Lux luminaire just introduced 
by Lighting Products Inc. One economical LPI Power- 
Lux with Power Groove lamps does the job of three 
conventional fixtures with slimline lamps. This lowers 
the cost of lighting installations as well as the cost per 
delivered lumen 

The very high light output of Power Groove lamps 
is controlled by LPI’s exclusive parabolic louvres to pro- 
vide high footcandle levels with comfortable brightness. 








Power-Lux luminaires are available in a two-lamp 
model, 12 inches wide; and a four-lamp model, 36 inches 
wide. Both are offered in four- and eight-foot lengths. 
They are ideal for new stores as well as for raising 
lighting levels of existing commercial buildings. For 
re-lighting applications, Power-Lux luminaires can 
simply replace present fixtures to provide dramatic 
increases in illumination. Get complete data on this new 
luminaire — write today for LPI’s Power-Lux Bulletin. 


Lighting Products Inc. Highland Park, Illinois 
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This handsome new bank 
and office building in 
Fort Worth, Texas, houses 
the Mutual Savings & 
Loan Association. Archi 
tect: Preston M. Geren 
Consulting Engineer 
Yandell, Cowan & Love 
Engineering Co 





‘Texas... 


Curtis Visioneers provided high levels 
of illumination, Eye-Comfort diffused 
lighting... blending with modern 
low-ceiling architectural design... at 


Fort Worth savings and loan company 


An office where banking transactions are made 
has a special need for lighting that assures 
visual acuity. Fort Worth’s Mutual Savings 
and Loan Association was faced with this 
problem: how to achieve modern low-ceiling 
construction, yet obtain high levels of illu- 
mination without objectionable shadows or 
glare. Solution: Drawing from a wealth of 
experience, Curtis created a continuous lu- 
minous ceiling through use of Strato-Lux. 
Result: a lighting system compatible with the 
modernistic low-ceiling design of the building 
—that provided high intensity lighting with 
even-panel illumination . . . yet delivered low 
brightness quality. No glare, no distracting 
shadows or eye strain. Using standard prod- 
ucts, with slight modifications to satisfy 
your job requirements, when necessary, 
Curtis visioneers can assist you, whatever 
your commercial lighting needs. So write 
today for the name and address of the Curtis 
Visioneer in the principal city nearest you. 
Curtis Lighting, Inc., 6135 West 65th St., 


Chicago 38, Ill. In Canada: 195 Wicksteed 


Ave., Toronto 17 Canada. 













Curtis Strato-Lux provides high levels of glare-free illumination to promote 
efficiency and serenity. Exceptionally low ceiling brightness is achieved 
through use of #6025 Holophane acrylic plastic Controlens. 
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ut one at a time and dipped in detergent for cleaning. 


CURTIS 


Visioneers in Planned Lighting 
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Remodeliing? Give the Lighting a 


Fresh Look with a Luminous Ceiling by 


LITECONTROLI 


Here's another “team job" where architect. electrical engineer. 


electrical contractor (and the customer) obtained excellent results 


with standard Litecontrol equipment, at sensible cost! 
itect had to come up with a solution to the deep high 
aand he did. He 
terior adre made a handsome, well illuminated banking area 
r |-beas / 
nous Ceiling from the beams 


easily serviced from the catwalks 


The ar 


ceilinges modernized this old-fashioned in 


by runnir $ across the dome, and suspending Litecontrol's 


nore small phe tO 


upper phoro) is plastic grid louvers 


us material is that it is easy to work with (it was cut 


around the curve of the soffit itis lightweight 


and has the functional low brightness look with 


ission onto the work surfaces. The shielding 


high 

angles are noteworthy iS” x 45 

RESULT 
Whether you are 


problem 


A lighting job of overall distinction 


starting from scratch’ or are remodelling, 


have a installation (or not), there is a way to do it 


betrer with LITECONTROI 


DESIGNERS. ENGINEERS ANO MANUFACTURERS OF FLUORESCENT LIGHTING 


6A 


EQUIPMENT 


INSTALLATION: Portsmouth Trust Co., Portsmouth, N. H 
AREA SHOWN: Moin Banking crea 

ARCHITECT: W. H. Jones & Son, Melrose, Mass 
ELECTRICAL ENGINEER: Martin E. Keane Associctes, 
Boston, Mass 

ELECTRICAL CONTRACTOR: Walter Reddin, 

Portsmouth, N. H 

DISTRIBUTOR: Mass. Gas & Electric Supply Company, 
Portsmouth, N 

FIXTURE: Litecontrol Luminous Ceiling, using molded 
plastic grid louvers. Slimline single-lamp strip fixtures on 
24” centers 

INTENSITIES: Top of tellers’ counters, average 

72 foot-candles in service 

Work area on tellers’ counters, overage 63 foot-candles 
in service. Overall average throughout room, 

52 foot-candles in service. 


LITECON TROL 


CAELM€MLCT 
KEEP UPKEEP DOWN 
LITECONTROL CORPORATION. 


36 Pleasant Street, Watertown 72, Massachusetts 


DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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Keys to 


More Beautiful Livable Home Grounds 


Contemporary House and Grounds Design 


The design of today ’s house-and grounds reflects 
a definite trend in contemporary living brought 
about by many changes and ideas introduced from 
other parts of the world during the past decade 
The desire for simple, convenient out-of-doors liv 
ing, now so popular, has also influenced this trend 

The indoor-outdoor relation of the house-and 
grounds has been greatly facilitated by the use of 
expansive glass panels. The immediate out-of-doors 


areas are being interpreted with indigenous or 
synthetic materials skillfullly combined with the 
architecture to make the whole harmonize pleas- 
ingly with the setting or natural environment, and 
to serve their intended purposes efficiently 

Plants or living materials used outdoors should 
be carefully selected for the particular part which 
in three dimensions 


they are to play: enclosure 


delineation of pattern (both horizontally and ver 
tically), scale relation, form, color and seasonal in 
terest. Trees, because of their size, are the domi 
nant plant in the landscape, and are often featured 
as specimens. They are also used to give scale, to 
produce a change in direction from the horizontal 
to the vertical, to produce a “ceiling” and a sky 
line, and to provide shade. Among the character 
istics Of a tree which the landscape architect uses 
in his design, each to be considered in the lighting 
are form or branching habit, texture, color, sea 
sonal changes in foliage and flowering and fruiting 
effects 

Shrubs represent varving degrees in scale and 
may serve some of the same functions as trees 
They may be used as specimens, grouped in combi 
nations or in masses, clipped to form hedges. or 
trained as espaliers or wall shrubs. Vines, occupy 


little ground space, provide vertical ae 
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By ASHLEY C. NORCROSS 
M. VIOLA BRINER 
MARY E. WEBBER 


cent in relation to structures and add interesting 
details of form, texture and color to the whole 

Grasses, used traditionally for covering ground 
area and for expressing horizontal expanses in the 
garden design, form the setting for various out-of 
door games, recreations and other activities. Ground 
covers are used for producing pattern on the 
ground, and in combination with trees and shrubs. 
Sometimes they are used instead of grass to control 
soul on steep slopes or banks, or ih areas where 
erasses cannot be established because of shade or 
other factors 

Flowers, in the contemporary garden, provide 
areas of color in the desired height and form and 
add fragrance and seasonal variation to the land- 
scape. Often, the flowers trace the basie design of a 
garden or garden area, and modular units offer 
varying and unlimited relationship to architecture, 
interior and grounds, thus inspiring frequent 
changes in color and light 


Well-chosen 


and othe r features or areas of! 


ornaments, decorative accessories 
special interest may 
be used for accent. Sundials, birdbaths, fountains, 
pools or water basins, plaques and pieces of seulp 
ture are familiar examples. The accessories chosen 
may be either man-made objets d’art or interest 
ing trophies collected from nature, but they should 
relation to the whole, and 


always be in good scalk 


suitable in material, color and purposs 


Fundamentals of Night Lighting for 


Small Gardens 


In spite of all that has been written, talked about 
and aceotn l if Iti the field ol outdoor home 


lehting, relatively modest home garden has 


suffered monumental neg 


rlect. Literally millions of 
small garden owners have, in general, seen nicht 
time lighting effects only at home and garden 
shows, fairs, In magazines or in the more preten 
tious gardens of estates. of these spell high 
eost and luxury 


Ilow then ar 
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vers of small gardens, to assure them 

elightful and livable nighttime lighting is 

at moderate costs Hlow can we guid 

planning, one step at a time if necessary, 
ite and harmonious composition? 

the problem, it is imperative t 

architect, 


yoals of the landseap 


the landscape lighting goals and 
x design with the house plot 
Although architect neces 


most of his work on the 


lands ap 
grounds of 


high imeom families, he is, through 


razines lectures and garden clubs. the 


authority vho supplies thy 


guiding 
or most home gardeners 

rle consideration in creat 

plan is no different, basi 

an indoor lighting job. The pro 

lighting specialist lighting 


understand the family’s “living 
an produce a practical and 
Only this approach bring 
essary subjective viev in that of 
aiuirements 
tl living pattern” for out 
following onsiderations 
house-and 
elopment rood seale relationship is 
ssential that the gardens compliment 
ension of the interior areas to which 
wijacent and from which thev are viewed 
should be screened from the street. Note 
elationships are handled in the house 
s plan in Fig Although there may 
me garden “spot,” as in this case, 
to be in seale with the modest 
es considered here. For this rea 
ost reasons, the number of equipment 
desirable light levels are modest 
ess Tanges inl Tabl | 
is, of course, affected by the family’s 
grounds. These include, in this diseus 
isual visually functional areas those 
reulating and non-active games, and 
‘7 


esthetic areas which offer appealing 


\ garden or home ground differs from the in 
doors in that although the boundaries are di fined, 
the area 1s not confined Spatially, the outdoors 


stands with reference to infinity, and the sky is 


literally the limit. One or more sides of the home 
rrounds or out-of-doors living area may be enclosed 


I 


by a wall. hedge. fence or building faeade. Tree 


tops and sheltering devices may form a partial ceil 
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Figure |. Three individual gardens developed around 

this modest contemporary house give pleasure from 

within and without the house and provide privacy from 

street and neighbors. The gardens are planned so that 

there is easy circulation between gardens and interior 

and variation in horizontal and vertical design and 
in materials used. 


ing. Large areas may be floodlighted for recrea 
tional use, but merely flooding a garden with light 
In an attempt to disperse the darkness defeats the 
artistic purposes of light and its applications in 
creating glamor, enchantment and pictorial asso 
ciations in the garden 

Perspective is a vital quality to be maintained at 
night. It may be emphasized or expressed by light 
treatment, with attention given to these sugges 
trons 

1) Foreground, when it is a terrace or inside 
room used functionally and/or as a viewing posi- 
tion, should have the highest lighting level in the 
entire area. This level, however, must be relatively 
low (averaging three to eight footcandles) to allow 
enjoyment of the garden vista. Terrace lighting 
should be planned so that it can be switched easily 
to a lower level, tostrengthen the visual impression 
of the garden scene 

2) Middle Area between the foreground and 


background, lighted in a considerably lower key, 
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gives a sense of increased distance. If shadow 
patterns are developed here, interest is added 
Further advantage may be taken of shadows by 
using them to produce broken as well as solid pat- 
terns, and to introduce the excitement of move- 
ment from branches or foliage. The object from 
which the shadow is cast, building, plant, orna 
ment or tool, does not necessarily need to be visible 

3) Background should not be strongly flood- 
lighted, although defining boundaries should be 
made clear with specific light emphasis on the 
vertical elements that aid the eye’s movement to- 
ward infinity or the “ceiling” of the garden design 
Hlere it is desirable to screen out, in darkness if 
possible, unsightly or undesirable elements such as 
poles and garages. Low flooding from house or 


1 to 1 footeandle 
When a house is within about 


trees is most desirable for inte- 
grating the scene 
50 feet of the defined background, the 75-watt 
PAR lamp is desirable, although more than one 
may be needed for coverage. Some families, espe- 
cially those who have recently acquired a “light 
conditioned” home, may start their backyard light- 
ing by floodlighting from the two rear corners. If 
there are trees or shrubs at the back of the lot, this 
erosslighted effect may seem enchanting. However, 
with time, the family is quite apt to want the 
interest of highlight and 


greater interplay of 


shadow. Bluish-white light on background shrubs 
and trees often gives a sensation of greater depth 
Continuous even light should be avoided beeause it 
defeats depth effects. 

Contour is a most important factor in good 
house-and-grounds design. Interesting form devel- 
oped by flower borders or beds and changes in 
ground elevation effected by shrubs, walls, fences 
and trees should be studied by the lighting de- 
signer so that he may define and make clear with 
his lighting pattern, their fundamental contribu 
tions to the landscape composition. This nighttime 
lighting may either emphasize or imply the contour 
pattern, but it should lead the eve over the scene 
in the same way as the contours and defining pat 
terns do during the day. When there is a planned 
relation between the house and the landscape con 
tour, the lighting should “hold” this relationship 

Special details of intrinsic beauty in the garden 
scene, such as water features, garden ornaments or 
choice blooms, usually call for the highest lighting 
levels. These high levels create points of special 
interest and attraction, but thev should not be 


excessively bright. One element should usually 


take precedence over all others in any “picture.” 


ITmaqinative and subtle qualitie Ss add to the mvs 


tery and delight of nighttime lighting effects. Such 
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qualities are utterly defeated by visible light 
sources or even by luminous parts of equipments 
other than those located on the terrace or within 
eating areas. Even in the latter areas very low 
wattage lamps are required if the results are to be 
enjoyed, unless the luminous areas of the fixtures 
When equip 


are very low in light transmission 


ment cannot be concealed, it should be selected and 


placed so as to be as inconspicuous as possible and 


to harmonize with the surroundings in color, form 
and concept. These latter types of equipments are 
equipments 


those used pri 


considerably more expensive than 
which can be completely hidden 
marily in the application examples in this article 
Average budgets allow very few of the visible types 
of equipment 

Some people seem to prefer “bulb-showing” fix 
tures and more obvious lighting treatments than 
cannot gener 


those shown here. These, however 


ally play much part in an enchanting garden scene 


Wiring 

Before the guiding principles of garden lighting 
can be discussed, just as before any equipment can 
planned with 


be installed. the wiring must. be 


safety and electrical supply in mind. In the plan 
ning stage of new homes it is short-sighted not to 
specify a complete and realistic wiring plan for 
extended outdoor living permanent and service 


ably controlled. Even when the grounds plan has 


Figure 2. This outdoor wiring layout (three circuits 
for grounds shown in Fig. 1) represents realistic and 
long-range economy planning and affords convenient 


indoor control. 
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When three-way molded plugs are needed, they 
should be taped or wrapped tightly in waterproof, 
non-inflammable plastic to waterseal unused out 
lets. If the extension wire cannot be laid along 
from the power outlets near the house, fence, wall, 
lawn edge or between path stones so that it Is not a 
hazard, an underground line, usually short in small 
plots, is essential 

In older homes and even in many of the newer 
small homes, there are no outside outlets, and one 
is forced to “pull” from the garage or from an 
entrance-way lighting unit. In such cases, circuits 
must be checked to avoid overloading Seldom 
vill a full circuit be required for small vards (see 


Figure 3. Weatherproof boxes such as these should be 


set up or spiked above ground and placed so that they 


are concealed from usual viewing angles. Shown here Application Examples 


are, left, two-gang type and right, one-gang type, as 
| Intimate Informal Terrace and Garden 


described in the footnote to Table 
Interestingly-designed terraces are the first areas 

to be considered in ground lighting. These are 

isually extensions of interior living spaces and 

ap _ grounds are visible throug! windows Figs } 5 and 6 In 

the illustrations shown, gav, swinging bubbles, at 

tached to a narrow roof overhang set the key for 

nformal and casual living. The white plastr 

bubbles may be changed in color by a change ot 


lamp. The use of strong 40-watt red and green 


ross law! 


Figure 4. View through living room window shows 
how lighting extends the close relationship between in- 


door and outdoor living for after-dark enjoyment. 
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Figure 5. When owners have worked and 
planned for many years to attain this out- 
door environment (seen here from second- 
floor bedroom) they find new pleasure in 


discovering its beauty after dark (Fig. 6). 


~ 


pnt 
4a 


—_. ' Ma% 


lamps and 25-watt ‘ate a 


pleasing color mixture vellow 


furniture. On the teawagon ol outdoo 
serving, there are five footeandles 

Definition of flagstone pattern at the fai 
living room window 


nd baftle 


clamped to the eave at the left of the 


the terrace, as seen through 
in Fig. 4, is emphasized by a PAR lamp : 
79-watt 


bubbles 


flower bed and the climbing roses covering the 


The central beam of the lamp grazes the 


establishes the starting 


garage at the left, and 
point of the garden contour An identical unit 
mounted at right angles to it Is aimed so that the 


edge of the beam spread highlights and creates 


shadows of the potted plant on the lawn Fig. 6 


Since the terrace fixtures are connected to an exist 
ing outlet box on the terrace, anv one of them may 
be disconnected when lower lighting levels are «ck 
sired. Thus, the foreground lighting is readily ad 
justable from “living” levels to a much lower level 


when interest is focused on the garden view 
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Figure 6. Nighttime view of area shown in 
Fig. 5. The lighting “holds” the basic 
grounds design and features the interesting 


details and specimen trees, 


Figure 7. Used in the silhouette outlining of the flower 
border (Figs. 4 and 6) are two 25-lamp outdoor Christ- 
mas strings equipped with 20 C9!'s clear lamps. They 
are fastened above ground or in crevices on the low 
flagstone wall with heavy aluminum “hairpins” and 


are front-shielded by slightly curved aluminum sheets. 
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Figure 8. (left). Low-cost long-spike PAR lamp holder placed 
here to flood Scotch pine (Fig. 6) is shielded from view by a 
12- by 12-inch aluminum sheet which also separates and pro- 
tects ground ivy from lamps. In addition (inset), a 75-watt 
PAR38 floodlamp is attached with rubber-covered wire on tree 
trunk, 18 inches above ground on side toward terrace. 


Figure 9. (below left). Short spike and plate PAR holder may 
be stabilized by brick hidden in ivy. Here it is shown with extra 
deep louver often required for shielding. 


Figure 10. (right). Mottled black and 
green unit with deep ground spike 
uses R20 enclosed, 30-watt lamp. In- 
conspicuous, it is ideal for spotlight- 
ing small area garden features. It is 
used in areas shown in Figs. 4 and 6, 
respectively, to highlight a clump of 
white daisies (four feet away) and 
red-berried bush near bird feeder (20 
inches away). Distance varies with 


reflectance of materials, 


and the keep them water-tight. These 4- by 6-inch home- 
enclosing made shields are cut from 25-gauge 9-square-foot 
is purposely kept aluminum sheets, available for about $3.00 in hard 
illusion of confine ware stores. The side facing the viewer is spray 
ver, by painted a vrass green 
ht) and by Placement of a 75-watt PAR lamp parallel to 
ind varied and at the base of the hedge emphasizes the tex- 
onstantlhy tural quality of the hedge and accents the bird 
tree itself feeder in silhouette. The trees afford an opportu 
opportunity to add depth to nity for introducing more depth to the scene; the 
white pine to the right of the bird feeder (seen 
continues, encloses the back of more clearly in the daylight view, Fig. 5) with its 
the garden (Fig. 6) and is subtly visible, providing open branches and soft needles is faintly tinged 
integration and background for the featured di with light directed straight up through the tree by 
tails of the setting. Most important is the clear a ground-placed handy flood unit. A low-output 
definition of the eurving low stone wall, its for blue-tinted 100-watt lamp is used in the unit. Thus, 


ground flower border and the overhanging flowers the smaller pine tree does not vie with the featured 


This definition is obtained through the grouping of Scotch pine and small crabapple tree. 


Christmas strings (see Fig. 7). The This grouping is a “natural” for top lighting 
ely been spaced unevenly to interest because of its mass and the interesting con 
regularity, and the unused trast in form, branch structure, texture, scale and 


trings have been Mvlar-wi ipped to color between the trees Fig. 8S A 75-watt flood- 
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lamp is ground-spiked about 15 feet (approximate 


width of the branch spread) from the trunk of the 
Scotch pine, to the front left, and tilted to fill the 
tree height. In addition, to emphasize the open- 
branch structure and interesting bark texture of 
the Scotch pine, a second 75-watt floodlamp is 
At the right of the 


a shielded PAR holder of the type shown in Fig. 9, 


installed Ely crabapple tree, 
equipped with a 100-watt pink projector lamp, is 
aimed from the ground to streak light diagonally 
through the tree. The pink lamp serves to enrich 


the color quality of the reddish leaves 


Shady Garden Retreats 


These are delightful spots for daytime relaxation 
and dramatic places for late evening suppers. The 
pienic table (Fig. 12) cannot be placed under the 
apple tree, but it is shaded from the early evening 
lowering sun by the apple tree and the low spread 
ing pin oak at left. For late evening use, the light 
ing is designed to highlight the table as the center 
of use and interest and to engulf the area with 
low but sufficiently suffuse light to allow safe cir 
culation and provide esthetic interest 

The apple tree with its open spreading struc 
ture and wide spacing of nearly opaque leaves is 


garden. A 
shielded PAR lamp will not serve to light the tree 


the dramatic center of the properly 


because its beam is much too sharp and concen 
trated and results in a harsh streak of light con 
fined to the central section of the low-branched 
tree. Instead, the wider diameter, shallow 


more 


Figure 11. Inset shows “handy” floodlight, a most 
practical protector of non-waterproof lamps. Concealed 
behind potted plant and angled to reveal directly and by 
reflection, it is used with a 40-watt lamp for night light- 
ing of this curving path and tall flanking hedge. 
1959 
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Beautiful lavable Gro 


Delightful 
glamorized at night by subtle light infiltration through 


Figure 12. relaxing and eating area is 
beautifully formed apple tree. Tree is illuminated from 
reflector set into its crotch. When trees are set into 
lawn or terrace, underground wiring is needed to a 


receptacle at base of tree. 


handy floodlight was fastened to the lower crotch 


of the tree. Slightly diffusing plastic was stretched 
over 1ts clear eover alass to w ile TT the lieht spread 


Additional shielding, necessary because the unit 
was installed lower than is usual in the tree, was 
obtained from a surrounding strip of aluminum 
Thus, 


leaves act tiny 


the tree is infiltrated with heht and the 
reflectors to create the low sur 


round lehting A 


used im the 


100-watt standard lamp was 
nstallation shown, but an even more 


interesting eff 


photographed IS 


reated by tl 
the sam il 
The hilltop 


ly ’ 
elusio 


its esthetic peo itn Cine 


hehting 


mporta 
tion in plam 
assure safe 
sloping path do 
near the bubbl 
‘ontinues besidk 
comes out thro 
hehind the tabl 
The stru 


hawthorn 


diffusing bottor 
replac 

better bright: 

of the lantern’ 


wnds 





the table and surrounding grass through the nearly 
transparent glass table top, an R20 30-watt lamp 
was used. This lamp serves the afore-mentioned 
purposes far better than any standard line lamp 
The cost of the two visible equipments comprise 
bo per ent of the total cost of the equipments 


used he ré 
Three ground-spiked and baffled 75-watt PAR 


lamps were aimed to graze the tree trunks and 


' 
osely-spaced, highly-reflective leaves 
al unit, equipped with a 150-watt 
up was angled at the retaining 


illusion of depth and, to the 


or shimmering water 


Figure 14. Practical garden living is 
provided by this sereened-in garden 
house adjacent to a wooded ravine. 
Open bottom vellow luminous units 
hang on vertical structural members 
for casual reading, and from ceiling to 
Deep-shielded bullet 
Floodlighted 


flagstone in front and trees in back 


light the table. 
floods cooking center. 


prevent closed-in feeling often experi- 


enced in a lighted area which is sur- 


rounded by darkness. 


Beautiful Lavable Grounds 


Figure 13. This secluded garden area 
overlooks the city. Snug enclosure is 
attained by the tree “ceiling.” Blue- 
white light and shadow are imagina- 
tively combined on rear concrete re- 
taining wall to create illusion of depth. 


Decp Narrow Back Yard 

The 40-foot width of the area shown in Figs. 15 
and 16 is filled by the house and a driveway to a 
rear garage. A back window in the kitchen-dining 
area and a sereened-in porch look into the deep 
yard. Here, the owners have spent many hours 
developing a beautiful lawn and, at the rear, a 
specimen rose bed. Since the yard is not used after 
dark, the lighting here is intended solely to provide 
a satisfying view of the owners’ handiwork and 
artistry 

This back vard was “light-treated” in a budget- 


minded three-step program. Actual costs of the 


equipments were less than are listed in Table I, 
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since the owner was employed where he could take 


advantage of a special promotion. The equipment 
used was a rubber-covered socket, adjustable ver 
tically, complete with blue-white tinted PAR lamp 
and equipped with a 25-foot outdoor cord and a 
long spike. The spike has knock-outs so that it ma) 
be fastened to stakes or pieces of wood The units 
may then be fastened to a house or tree. The wood 


ean be eut at any angle for correct horizontal 


socket direction. Even though the socket is weather 
proof, it is advisable to install a water-tight gasket 
on it 

Three of these 


units were spiked vertically, as 


shown in Fie. 15: two behind the two tree trunks 
second tree to left. not visible in photograph ana 
one in front of the tree shown, to create a focal 
Although the 
lamps are shielded from the house, they were con 
cealed 


devised cans, painted black on the inside and green 


blosson s 


point of the geranium 


for better daytime appearance by home 


on the outsid 

In a second step, Fig. 16, the unit creating th 
near-focal point was removed, and with two addi 
tional ones, placed to floodlight the rose garden 


Two units were mounted toward the front. high on 


on a high stake, was placed at 
Baffles wer 
needed to conceal the light streak at the front edge 


of the PAR lamps, even though the 


the garage, and one, 


the right front side of the rose bed 


units were 


aimed away from the house 
The cross-lighting resulting from this treatment, 
vives a 


with more light coming from one side, 


modelling rather than a flat effeet. The background 
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Foreground of narrow deep yard 


(left). 


attention § in 


Figure 15. 
receives first three-step budget-minded 
lighting program, seen completed in Fig. 16 below. 
Translucent light green leaves of maple tree become 
luminous and reflective from floodlamps at tree base. 


Figure 16. (below). In completed stage, light level is 
reduced in foreground, middle area is left in near dark- 
ness and the rose garden is the most strongly lighted 
area. Bluish-white tinted lamps are used throughout 
for their color enrichment of the greens, reds and pinks 


predominant in this area, 


vine and rambler rose-covered wire fence “catch” 


sufficient light to clarify the garden’s contour. The 
middle lawn area was left in near darkness. As a 
final step, a shallow green mushroom was added 
to give particular emphasis to a small circular rose 
bed in the center 


The eight- by eight-foot goldfish pool shown in 


Fig. 17 is just outside a family room window. It 
is extended on each side by low natural rocks and 


trailing ground cover Three graduated shallow 


water bowls, identically placed on each side, pro 


ject gentle waterfalls into the pool. They also 
stress the horizontal low elevation found in the 
‘OM position 


The lighting by Wilhian 


the individuality of the plan 


Eppard, interprets and 
accentuates perfectly, 
Controlled horizontal cross-lighting from the 
beautifully scaled and formed low lighting equip 
ment emphasizes the texture and form of the rocks 
and bowls. At the same time, the varied planting 


materials are highlighted to give strone shadow 


patterns 
A second identical lightine unit is centered in 
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underwater unit 


the flanking garden at left. An 
a metal replica of grouped lily pads 


eoncealed by 


bold water hyacinths 
moving goldfish. The single little 
highlighted, 


ial meaning to the owner 


silhouettes of the 


ereates 
and lilies and the 


statue puryp. sely not adds a senti- 


mental note of spe 


Summary 
and II give additional pertinent and, 


data for 


Tables I 


hoped all those concerned 


it 1s yulding 


TABLE I 


fl Range fL Range 
{ Excluding 


highlights) 


Lumens 
Square 


Foot only) 


Figure No 


t J i 


Beautiful Livable Grounds 


Wore 


(Highlights 


Norcross-Briner-Webber 


Figure 17. This scene completes the 
wall-length picture window and be- 
comes more exciting by night than by 
day. The small pool is flanked by 
rock gardens and shallow bowls that 
project miniature waterfalls into pool. 


Table I, 
information 


with the lighting of house-and-grounds. 
detailed 


with respect to both the lighting and the dollars 


in particular, summarizes 
involved in the application examples 

The price ranges in the cases discussed are mod- 
est. This is particularly so in terms of the equip- 
ments needed for the effects illustrated and for the 
It will be that the 
great majority of equipments used were low-cost 
7-11 


strong construction, built-in shielding and perma- 


specified areas remembered 


items, Fig These do not, of course, have the 


Summary Data on Experimental Gardens. 


Approximate 
List Price 
Equipment 
and Lamps 


Watts 
Square 
Foot 


Approximate 
Wiring*— 
List Price 


Total Items 
Equipment 
and Lamps 


Total 
Watts 
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TABLE Il — Suggested Watts per Linear Foot — Flower Borders or Narrow Beds. 


Watts/Linear Foot Lamp Type Flower Height Equipment and Location Effect 
3-5 C9% clear ip to 30 inches against outdoor Christmas string ow, subtle lighting by 
wall, fence or building hidden behind silhouette Figs. 8, 9, 10 
10 cg! Sil 12-30 inches front-staked shields subdued but emphati 
clear or white not viewed from rear) 6-15 inches high front lighting 
18- t 24-inch spacing 
1 C9 % 12-30 inches hed in front subtle front and up 
clear or white )-inch centers lighting 
3-5 25A or 40A IF up to 20 inches 14-inch diameter shallow mphatie d n lighting 
or 75A bluetint mushroom, 10-foot spacing 
10-15 75/R30 ip to 36 inches, beneath 15-degree shielded reflectors strong down lighting 
flood or spot house overhang on roof overhang 
7-12 feet above 
nency of available higher-priced equipments which Acknowledgments 
produce the same effects. However, the types illus- The authors wish to thank J. David Ulrich, Gen- 
trated are practical “starters” for the greatest eral Electric Co., Cleveland, Ohio for taking the 
number of modest garden owners. These families, photographs used to illustrate this article and 
in most cases, must first learn the meaning and Robert D. Peters, General Electric Co., Cleveland, 
value to them, of extending their lighting out-of- Ohio for the art work. Installation assistance was 
doors. provided by Derek G. Muelhauser, architectural 
Motivation to act and thereby to gain experience 
: student. 
with this medium of expanding home living may 
gain faster momentum by : ' 
, : References 

(] Inereased industry effort to show more we lI- 

: R . : : 1 Webber, Mar t ind Howard, George Outdoor Lightin 
designed yet practical and dollar-wise examples otf for Family Living, Booklet LS 171, Large Lamp Department, Gen 
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ighting in modest gardens to supplement the ex- 2. Commery, E. W., and Stephenson, C. Eugene: How to Decorats 
amples of lighting on more pretentious grounds Sg age ey eae Sey ee See ee een 
This will help overcome the false belief that these 3. Light Magie for Gardens and Outdoor Living Areas, Booklet 

. . . > ° . . 4 6880, Lamp Divisior Westing) se Electr Corp Bloomfield 
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Deadline for Ballots —— May 26 


Exercise your privilege to vote in the election of National and Local [ES Officers. Your 
ballots reached you early this month and, to be counted, must be received by the General Sec 


retary, at headquarters, not later than May 26. 
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Figure 1. Living room area. 


De Luxe Transformations— 


No reader of lighting literature needs to be told 
that fine lighting befits the fine appointments of a 
Model 


possibilities to the public many’s the time 


fine home homes have demonstrated the 
see page 
203 Some of these possibilities have been ap 
plied, in the two homes shown here, greatly to the 


enhancement of the areas involved 


Living Room-Kitchen 


This is a re-built area, now 22 feet by 20 feet 


Phe spac 


breakfast nook and porch, a la 20's ve 


formerly consisted of a dining room, 
kitchen 
design of both construction and lighting has trans 
formed it to a modern combination living room and 
kitchen 

The porch and breakfast 
height, 
of a 10 


for support 


There were proble ms 


had a 


which was accentuated by the installation 


nook, tor instance, lower ceiling 


inch steel beam, which was necessary 


after the removal of the partitions. Lighting the 


former breakfast nook and porch area was further 
complicated by the fact that this area was under a 
flat roof and didn’t have sufficient 


Space to recess 


anything other than a very shallow luminaire (less 
than 


the kit 


> inches in height What had previously been 


hen, moreover, was illuminated by a two 


lamp 40-watt louvered troffer which had to remain 


200) De Lure Transformations With Light 


With the order, the troffer would 


now be visible from any point in the greatly en- 


in place new 


larged space — a possible source of high brightness 
contrast between light source and ceiling. 

The solution is shown in the photographs. Dee 
orative and functional illumination for the former 
porch and breakfast nook area is accomplished by 
the installation of cornices over the two picture 
windows, supplemented by a 150-watt shallow re 
cessed fixture, plus a 200-watt lantern-type lumi 
naire suspended by a pulley over the breakfast 
table 

The difference in ceiling heights (and the 10-inch 


steel beam) was overcome by boxing in the beam 
with the same Samara wood as is used on the wall 
and on the cove which runs along the entire length 
of the beam. This cove is lamped with four 40 
watt strips using de luxe warm white lamps 

To carry out this same line of light, and to em 
phasize the only unbroken wall of Samara wood, a 
one 


valance was installed using two 40-watt and 


3$0-watt de luxe warm white lamps. This, however, 


Kitchen 
Joseph Light and Power Co., St 


installation was 


Joseph, Mo., 


Lighting design for the Living Room 
Harley E. Nichols, St 
winning for him third prize in the St MMILJ con 
Room is the design of William C. Kuhnke, 
Milwaukee, Wis. This was an entry 
having won first prize in both the 


Louis Section’s 
test. The Recreation 
Wisconsin Electric Power Co 

in the national MMILJ contest 


Milwaukee Section and the Midwestern Regional contests 
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Figure 2. Cornices and valance. 






With Light 






created another problem. Because of the doorway 


see I ig. 2 


anyone walking through the doorway 





could see down the length of the valance and be 





exposed to the brightness of the bare lamps and 





strips. A plastic shield with a “%,-inch opening 





removed this objectionable feature 





The brightness difference in the area adjacent 
40-watt troffer 





to the already existing two-lamp 





was minimized by installing a planter on top of the 





cabinets which form a partial partition between 





the kitchen and living area. The planter itself is 





rendered still more decorative with light a 40 






watt de luxe warm white lamp is centered within 





it. To further balance this brightness ratio, and to 





provide a higher level of light for dining, two 150 





watt recessed louvered spots using PAR floods were 
Additional light 
include a 150-watt R40 flood behind the soffit over 


the sink: a 15-watt fluorescent eabinet light under 





installed sources in this area 







the work-area cabinets; a 75-watt R30 flood to illu 





minate the barbecue pit. A 40-watt T8 showeas: 





reflector lamp is under the range hood. This is so 





positioned that the light reflected from the silver 





in the lamp to a polished aluminum reflector helps 





to diffuse the light and still provide ample illumi- 





nation on the range top. 





In the living-room area, the picture window 
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De Luxe Transformations 








Figure 3. Kitchen and dinette area. 





View through window at night. 


Figure 4. 


opens to an attractive patio and garden area. For 


nighttime enjoyment, the indoor-outdoor bright 
nesses are more nearly equalized by illumination of 
A cluster of three 150-watt PAR 


floods light the patio and yard area 


the outside view 


For the rest of this room, the owners particula 
As will be seen 


in the photograph, the coves and recessed louvered 


ly wished to avoid portable lamps 


spots provide the illumination for such activities 
as TV viewing and reading, as well as dining and 
Average general illumination level is 30 


cooking 


footeandles 


VW ith Light " ] 














De Luxe Transformations — 
With Light 


Bar area, with recessed downlights, 
which follow the contour of the bar, 
and black-light lamp in paracyl re- 


flector unit recessed in ceiling. 


Recreation Room 


This area, in the basement of a Milwaukee home, 
Ss not rebuilt In fact the house is brand new 
But the lighting did transform the windowless 


basement to a flexible play area used for cards, 

pool, cocktail parties, dancing and the children’s 

play room 
This multiple purpose for the room was, of 


course, one of the lighting problems. Another was 
the wish of the owner to do all the construction 
himself, and still another his wish to avoid portable 
lighting equipment entirely the thought being 
that it could be readily damaged 


Pierced 


spaciousness in the area which has no windows, as 


wooden valances provide a feeling of 


well as adding a decorative touch They use two 
1O-watt rapid-start lamps on a dimmer control, 
Four 75-watt R30 


These 


behind each two valance boards 


lamps in recessed units light the pool table 





rt Be Dye Lure 


Transformations 


With Light 





“pool table units” are also controlled by dimmers. 
The 9-inch ceiling off-set (part of the ceiling was 
furred down because of ceiling obstructions) is 
lighted with a continuous row of five 40-watt 
rapid-start lamps placed in back of decorative 
translucent plastic. These also are on dimmer con- 
trol. Also dimmer controlled are the three 30-watt 
R20’s in small aperture recessed downlights which 
follow the contour of the bar. At the back of the 
bar, a 40-watt rapid-start black-light lamp in a 
paracyl reflector unit recessed in the ceiling lights 
a black light picture. This shape reflector directs 
light uniformly over the back wall as well as 
shielding the ultraviolet from direct radiation. 
The five dimmer controls provide a flexibility for 
lighting the multiple nature of the room’s purpose, 
all from a “built-in” system as desired by the 


owner 


Pool table area, with pierced wooden 
valances and R30 lamps in recessed 
ceiling units, on dimmer control. 
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Lighting On Display 
In Model Homes 





New ideas and new techniques in residence lighting frequently 


are introduced to the general public by installations in model 
homes, where the prospective home-owner can see their effec- 
tiveness and potentialities in actual use. The ideas displayed in 
these four model homes made them all entries in IES Section or 


Chapter contests for My Most Interesting Lighting Job, Class I. 


ae was the challenge in design 
of lighting for a low-to-medium priced home in 
Greensboro, N. C.. 


those around the baths and kitchen are 


where all interior walls except 
movable 
storage walls. Reasoning behind this was the archi- 
tects’ belief that today’s homes should be suitable 
for a changing and growing family for the 
young couple with no children, the same couple 
with perhaps two or three children, and later on 
the older couple expecting visiting grandchildren. 

The lighting had to be adequate for each room 
in each room arrangement, but it was in no way to 
interfere with the various positions in which the 
walls might be placed. Some of the techniques 
devised to accomplish this are shown in the entry 


and study, the living room and the bedrooms. 





Entry and study. 
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An off-center 150-watt recessed fixture highlights 
a decorative screen between the entry and the 
study. General lighting in the study is from a 
valance, using two-lamp units with 40-watt warm 
white de luxe fluorescent lamps. All the portable 
lamps in the house use three-way R40 lamps, per 
sonally installed by the lighting designer. 

In the living room—family room area, valance 
lighting is used again. Two valances on separate 
switches flood the glass wall, separated in the mid 
dle by a space of three inches the width of the 
folding partition track. A louvered directional 
150-watt spotlight is focused on the fireplace. 

The children’s bedroom and play area can be 
divided by a folding partition. Specially designed 


ply wood coves are mounted back to back about six 





Living room, 
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Vanity with soffit. 





Children’s bedroom and play area. 


partition track moved the soffit goes along. Valances on opposite 


j ‘ m either side of the 
The coves have 44-inch perforations in the bottom sides of the room provide general lighting 
some downlight. Walls of the room are of the Lighting designed by Betsy Doughton, Home 
movable storage type Lighting Consultant, Duke Power Co., Charlotte, 
has its own N. C. This installation placed second in Class I of 


In the master bedroom, the vanity 
lighting unit, and wherever the vanity may be the Tar Heel Section’s contest for MMIL.J 


of lighting. Dimmers are used extensively as 


j* model home” on Buffalo Ridge, in type 
‘e different colors of light for different areas and 


Chevenne, Wvyo.. is also the home of George Cole, a are 
Combinations of incandescent and fiuo 


his own house as an materials 


rescent sources are used for highlighting and area 
of this contractor 


ontractor, who uses 
eustomers the 


role nm showing prospective 
lighting. It is the conviction 


For instance, he 
that homes should be as interesting and as beauti- 


building and lghting 


f planters in the house, each with a different 


100-watt 





Entire periphery of the house is lighted by 


Glass-walled facade shows dramatically lighted interior 
from left to right: family room, kitchen, living room. yellow downlights. 
ILLUMINATING ENGINEERING 


04 Liahtinag on Display in Model Home s 








Each of the four perforated suspended 
downlights over the family dining 
table is specially tinted to accentuate 
the different pastel colors of the 
lamps. Large-area 2- by 2-foot plastic 
luminaires, each containing six 20- 
watt warm white de luxe lamps, and 
under-cabinet fluorescent units pro- 
vide working light. Pastel gold, semi- 
recessed units, on a dimmer, accent 
the gold thread in the draperies. 





ful at night as they are during the daylight hours 

Lighting designed by Fred H. Rosenquist, Public 
Service Co. of Colorado, Denver, Colo. This in 
stallation won first prize in the Inter-Mountain 
Region's 1958 contest, Class 1, MMILJ, having pre- 


viously won first in the Rocky Mountain Seetion 
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Living room (left) also has semi-recessed perforated 
fixtures with gold-colored lamps to dramatize the 
draperies on the long window wall. These are spaced 
every four feet along the wall. A cluster of six frosted 
glass cylinders, containing five 25-watt enameled colored 
lamps and one 15-watt white lamp of approximately 
equal brightness, is suspended from the ceiling. 





Valance in the family room provides illumination for 
the organ as well as highlighting the fireplace and 
paneled wall. The semi-recessed downlights near the 


curtains have pink-colored lamps for a change of pace 
and to provide the background for a casual atmosphere 


Typical bedroom has valance lighting over the bed, 
providing both downlight for reading in bed and up- 
light for general room illumination. 
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YPICAL of the problems inherent 1m resi 


ae nee lighting are those preset nted by the Millbrae 
model home in ¢ alifornia Not only the technical 
of meeting [ES recommended practices, 


but also the personalities involved, who must he 


ter ad tT I} huilder ims Intere sted from an econ 
omy standpoint; the architect wants th lighting to 
nifor t is designs: the electrical contractor in 


any cases shies away from any new type applica 
ions: the interior decorator wants nothing to mar 
fixture salesman may have still other 
sh to fry; and there is always the woman, some 
who has a feminine point of view 

re rhaps the area where this problem was most 
downstairs playroom The room 1s 


ritical vas the 


over 40 feet lone and 18 feet wide with a ceiling 


} } 12 feet. For the purposes for which the 
vas to be used. it seemed that a broad light 
source would do the best job —a luminous ceiling, 
r to be s f vo luminous ceilings, 10- by 15 
I t in size in each end of the roon 
he b ler didn’t want the expense of such an 
nstallation the electrical contractor had never 
one in and was not enthusiastic about begin 
' | ‘ if the builder had never seen one 
! ! ind was doubtful 


Che builder's reluetance was overcoms by getting 


was pacified by reassurances of the xperience he 


vould get and that competent engineers were on 


hand to help if necessarv. It was pointed out to the 


wife that this installation would probably be 
lar 5 nstallation 1. ¥ts nd in the area and 
for a model home tt would be an attraction The 
i ' is went m 
Because of the sloping ceiling in the living room, 
lit me nted fixtures were not wanted. vet some 


In the downstairs playroom, 15- by 


10-foot luminous ceilings in each sec- 





tion use a total of 32 fluorescent 
strips. The four strips in the center of 
the panels are blue, gold, red and 
pink. A recessed downlight is focused 
on the fireplace. Portable lamps, not 


shown in photo, are also used, 
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downlight was needed to supplement the cove. The 
outstanding feature in the room is the fireplace, 
made of petrified rock from a dry lake bottom in 
Texas. The rock contains remaitis of marine life 
and is of a deep pink color. The recommendation 
was made to dramatize this characteristic with col- 
ored downlight from recessed units three feet from 
the fireplace. This appeal to concentrate attention 
on the 


lights went in 


fireplace was accepted, and the recessed 
The dining room also had cove lighting, but 
needed downlighting. This time the appeal was 
made along glamor lines, pointing out that incan- 
descent light was needed to pick up the glitter and 
sparkle of the table settings and to put highlights 
in the hair and eyes of people. Various types of 
new ideas in hanging fixtures were presented, and 
the idea was accepted 

In the master bedroom, a 12-foot cornice, of 
three 4-inch strips, and four portable lamps supply 
general lighting. Two recessed downlights over 
the head of the bed add “reading-in-bed” illumina- 
tion. The decorative frieze of the cornice is carried 
on around the tops of the walls for continuity in 
appearance 

Other areas in the house were lighted as shown 
in the plan view drawing. The finished home has 
57 fluorescent fixtures, 43 in- 
Over 55,000 


110 lighting units 
candescent and 10 portable lamps 
people went through it when it was on display. 

It was sold; the builder and his wife bought it 
for themselves 


Robert Haskell. 


tial Lighting Specialist, Pacific Gas and Electri 


Lighting designed by Residen 


Co.. San Francisco, Calif. This installation won 


first prize in the 1958 contest of the Golden Gate 
Section for MMILJ, Class I. 
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Living room and dining room 
(See plan view) 


A — Recessed downlight. 

B — Recessed eye-ball units with 
150-watt pink PAR38 lamps. 

C — Recessed eye-ball units with 
150-watt blue PAR38 lamps. 

D — Suspended ceiling fixture of 
seven copa-shell elongated 
bubbles, each with a 40-watt 


lamp. 

E — 40-watt rapid-start cove lighting 
on dimmers. 

F — 12-foot valance over bookcase; 


three 4-foot strips diffused with 
photographically treated glass. 
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Master bedroom 


O — 12-foot long cornice, 
three 40-foot strips. 

P — Pull chain. 

Q — Recessed PAR38 spots. 
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Areas not shown in photos 





G Hall lights. 

H — Surface-mounted area unit with plastic diffuser. 

I — Light over range. 

J — Soffit, two rows, 8-foot long. 

Kk — Surface-mounted area unit with plastic diffuser. 

L — Ceiling fixture. 

M — Ceiling fixture. 

N — Soffit, two rows of 48-inch 40-watt rapid-start 
fluorescent. 
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Nighttime living on the terrace is made possible and 


pleasant by wall-mounted fixtures surrounding the 


this Portland, Ore home 


luding the garage area 
Basing the eal 
instead of watt 


60 lumens pet 


within 


General illumination in the kitchen is by a luminous 
soffit around three walls. On inside walls the 40-watt 
ri2 de luxe cool white lamps are mounted on the wall 
to direct light out through the vertical plastic shielding. 
At the window area, the same type lamp is mounted on 
the ceiling to direct light both outward and downward 
over the sink. Vertical shielding ix by '«-inch Plexiglas 
with a transmission factor of 80 per cent, used in four- 
foot lengths, cight inches wide. The horizontal shield- 
ing at the window area is a strip of aluminum “honey 
comb” diffuser in '4-inch cell size, providing 60-degree 
light cut-off. Under-cabinet lighting is from 20-watt T12 
fluorescent lamps and there are two 60-watt incandes 


cent lamps in the range hood over cooking units. 


Liaghtina on Dispiay in Model Homes 


patio, garden lighting for the shrubbery and all-weather 
outlets to work a barbecue spit or power a TV set. 


During the 30-day demonstration period, nearly 
31.000 visitors were exposed to the lighting In 
Shoeni, 


stallation was designed by Mrs. Grace C 


Ilome Lighting Advisor, Portland General Electric 
Co., Portland, Ore., and won first prize in the 
Oregon Section’s contest for MMIL.J and later won 


first in the Pacific Northwest Region’s contest 


' 
The family room is adjacent to the kitchen, with a 
snack bar across from the serving bar. 
used on three walls for generai lighting, tying in with 
the kitchen lighting, which is visible across the snack 
bar. Four 40-watt T12 lamps are used on the 20-foot 
side walls and three on the 16-foot end wall, centered 
on each wall, with both side and bottom shielding. End 


Cornices are 


spaces are filled in with plywood panels to form an 


interesting Sunshine grouping above the 


lounge at one end of the room is composed of one pull- 


pattern. 


down sunlamp fixture controlled by a timer switch and 


three recessed ceiling units consisting of a second sun- 


lamp and two infrared lamps. 
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Predetermination of Luminances 
By Finite Difference Equations 


Predetermination and Synthesis 

The essence of illuminating engineering is the 
synthesis of lighting systems that will provide the 
seeing occupant with a luminous environment in 
which he ean perform at a certain level of accuracy 
and comfort. Comfort, as used here, is understood 
to include the aesthetic as well as the physiological 
and psychological components. When the engineer 
has expressed the design criteria of a proposed 
lighting system in terms of a luminance pattern 
based on the fundamental data of visual psycho- 
physics, he must formulate a physical system which 
will provide this required luminance pattern. The 
process of formulation or synthesis of lighting sys- 
tems may be accomplished with little conscious or- 
ganization of the relationships between the system 
parameters, and this is the art-of-engineering meth- 
od often employed by the experienced designer. 
But regardless of the method of synthesis, the light- 
ing system which is initially conceived by the de- 
signer must be tested te determine if a suitable 
match exists with the design criteria. This test for 
compatibility with the required system perform- 
ance is usually accomplished when the design is in 
the paper and pencil stage. In the terminology 
of the International Commission on Illumination 
(C.LE. 


tems is concerned with the 


the quantitative analysis of lighting sys- 
“nredetermination*® of 
illumination and luminance.” As suggested by its 
title, this paper is concerned with predetermination 
using a particular form of the fundamental equa- 
tions of radiation transfer 


Luminous Transfer Systems 

The objectives of the predetermination of lumi- 
nance patterns may be described in terms of the 
transfer functions of the physical and psychophysi- 
eal systems which characterize all luminous design 


*The word predetermination vas apparently 

ighting literature by J. Dourgnon, in 1928, thr 

paper Nouvelle methode de predeterminatior des coeff 
l'utilisation, Revue Generale de UElect té Paris Vo 
71 1928 
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Predetermination of Luminances 


By PHILIP F. O'BRIEN 
JAMES A. HOWARD 


Luminous flux transfer in an enclosure may 
be described by a system of linear simultane- 
ous equations which are a finite difference 
representation of the Fredholm integral equa- 
tion. Many techniques of numerical analysis, 
including analogue and digital computers, are 
applicable to the solution of these equations. 
The development of this method for the 
analysis and synthesis of lighting systems is 
now being prosecuted actively on a world- 
wide basis. Truncation errors, an inherent 
feature of the finite difference equations, 
can be reduced to acceptable levels. Addi- 
tional numerical methods need to be explored 
for applicability to the analysis of lighting 
systems. 


block diagram of Fig. 1, the 


physical system is specified as an enclosure with a 


problems In the 


certain geometry and surface reflectance distribu 
tion. Luminous flux with some spectral and direc 
tional properties enters the room at various loca 
tions and excites the room which responds with a 
particular luminance and illumination pattern. In 
short, the room couples the light source to the 
luminance distribution. For each mode of luminous 
excitation or input there is a corresponding set of 
luminances. In rooms with non-black walls, inter 
reflections of luminous flux cause the coupling of 
the response-luminance to the excitation-flux to b 
be a complicated function of the room shape and 
surface reflectances. The quantitative relationship 
between excitation and response is termed thi 
transfer function, and in lighting technology has 
taken the form of the interflectance factor and the 
coefficient of utilization 
Similarly, the psychophysical system 


eye and associated nervous system) is 
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Figure 1. Relation between physical 
and psychological systems of a light- 
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PSYCHOPHYSICAL SYSTEM 


pattern and responds with In the lighting literature, the analysis of lighting 


sensation of brightness and associated levels of systems or the predetermination of luminance pat- 


The rf terns based on a particular set of luminous inputs, 


nopny sical system also includes the detailed room geometry and surface reflectances has been 


the physi luminanes 


and comfort excitation « 


‘ ; 
LaSK PCrlormMance 


of considered almost to the exclusion of synthesis. 
Referring to Fig. 1, the synthesis of a lighting sys- 


is coneerned with selecting the luminous ex- 


of the task (e.g., contrast, time 


. but these are controlled in the 


visual size 


tem 


det 
Visual 


terms ¢ 


etions 


rf the 


rmination of the 


transter 


pss chophy sical 


functions are 


value of phy sical 


evoke 


a threshold 


response 


‘itation, geometry and luminous properties which 


will yield the required response or luminance pat- 


tern. Although synthesis is clearly the major con- 


of the lighting designer, the “designed 
method of Waldram?* 


recent approach to this problem 


threshold various adaptation tribution 


to be 
the only How 


ever, high speed digital computers and the Lumi 


appearance” appears 


nous Analogue Computer® are recently developed 
aids to lighting that should 
more systematic approach to lighting synthesis. 


calculation allow a 


Analytical Methods 


whic! More than thirty years ago, Yamauti* and Buck 
that the 


radiant flux transfer was an expression of conser- 


will satisfy the ley’ recognized fundamental equation of 


predetermined lumi 


different vation of flux which can be written as 


sual re sponse 


is ina ntrol 


(1) 


at the designer 


ous inputs and physical 
iit cos 9, cos 6,, 


‘om to obtain more closely, the all ’ dA d { 2) 


pattern. 


I ILLUMINATING ENGINEERING 


redetermination Luminances O’ Brien-Howard 





where: 


L, =total average luminous emittance of 


finite surface A; including all inter- 
reflections (lumens/foot* 

initial or “input” luminous emittance 
of surface A, excluding interreflec 
tions (lumens/ foot? 

luminous reflectance of surface A, 
total illumination of surface A, in- 
cluding interreflections (lumens 
foot" 

total luminous emittance, including 
interreflections, of a surface element 
dA, which may be viewed directly 
from A, (lumens/foot? 
cos §,, cos 6, = cosines of the angles between the nor 
nials to surface elements dA, anddA, 
and the ray connecting these elements 
length of ray connecting the surface 
elements dA, and dA, 

The solution of Equation (2) is obtained when 
luminous emittance L, is known for all differential 
areas which define the room surfaces. In terms of 
the physical system of Fig. 1, Lo; is the stimulus 


that is linked to the response L, by the system 


geometry and porperties ¢;. If Equation (2) were 


written in perfectly general form, L, would be the 
luminous emittance of the differential element dA, 
and the terms L, and 2 would be some function of 
the location on the room surfaces 

Only for simple geometries and stimulus condi 
tions I 


ately integrable 


) 


is Equation (2) in a form that is immedi 


As an example of Equation (2 
Fredholm’s equation of the second kind) applied 
Moon 


integrating sphers 


to a simple geometry, has obtained the well 


know n 


integration 


relationship by direct 
When the geometry is as complicated 
as a circular cylinder, the kernel of the integral 
term of Equation (2) is not integrable in closed 
form without some modification. Buckley’ showed 
that exponential functions which are approxima 
tions of the kernel will allow the solution of Equa 
tion (2). Moon and Spencer’ have further devel 
oped the method of kernel approximation and have 
made available to the lighting designer a valuable 
luminous emittance data which describe 


set of 


lighting in symmetrical rooms 


Finite Difference Equations 


Another approach to the solution of the 


holm integral, Equation (2), is to write a 

finite-difference equations which also allow an 
proximate solution. Yamauti* seems to have been 
the first to suggest the use of the finite difference 
equation method. By this method the following set 


of equations are obtained 
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total luminous emittance of finite 


areas Aj, Ao, 1 


lumens foot- 


The quantity F is the shape modulus, a dimen 


sionless measure of the shape of A, relative to A, 
Specifically, F;., is the fraction of diffuse flux 
leaving finite area A, that is directly intercepted 
by finite area A The property (A, 
Pax ia Fu-va) OF th 


formulation of the finite difference equations. An 


symmetric 
shape modulus aids the 
excellent compilation of shape moduli has been 
prepared by Hamilton and Morgan® as a contribu 
tion to the analvsis of radiant power-transfer sys 
tems, but the data are equally applicable to the 
analysis of lighting systems. In addition, several 
new contributions to shape modulus ealeulations 
have recently been reported by Gouffe.® In a recent 
paper, O’Brien'® has reviewed some experimental 
and graphical methods for the determination of thi 
sh ipe modulus 

Although the 


Yamauti*? in 1926, this numerical 


finite difference equations were 


suggested by 


method for the solution of the Kk redholm integral 


has been developed in the lighting literature only 
recently For example, Caracciolo™ (Italy has 
represented a square room with three equations 
similar to Equation (3) and has plotted the result- 
ing interflectar factors as a function of the room 


index. Dourgnon'™ (France) has also represented 


square rooms by three equations and has solved the 
equations high-speed digital 


Phillips’ 


with a digital computer using an iterative method 


Ising a computer 


Australia) has solved the same problem 
for the solution of the linear simultaneous equa 


tions. Zagustin and Centeno' (Venezuela) suggest 
a paper and pencil approach to the iterative solu 
tion of the finite difference equations. O’Brien and 
Ross!* have represented a square room by 14 simul 
taneous equations and have solved the system of 
equations using the Bendix G-15D General Purpose 
Digital Computer. In short, the last five vears has 
seen a rapid revitalization of the finite-difference 


method suggested by Yamauti thirty vears ago 
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The Luminous Analogue Computer 


In addition to paper and pencil and digital « 

aid to numerical analysis, the ana 
as been applied by O’Brien’ to 
difference 


finite equations By 


tion, Equation (3) can be trans 


node equation for flux trans 


mous flux 


driving 


er suppl 
Equation ) 

OUS 4 nalogur Computer 
al analysis for 
equations 
features of the 
* its use over 
are l 

an be quickly 
ial division of 
distribution, and any 
of the machu Note 


achine has a « apacity 


of ten surfaces), (2) the Computer is a structural 
analogue so that the settings of the resistances 
which represent the geometry and reflectances are 
easily understood and can be related to everyday 
experience with lighting systems, (3) synthesis of 
the required initial flux division and reflectance 
distribution which will give the total design lum! 
nance pattern can be accomplished quickly by) 
simply adjusting the computer controls until the 
desired pattern is obtained (Note: 
method of J. M 


Great Britain), and (4 


this is the “de 
Waldram? of 
the initial cost of the ana 


signed appearance” 
logue computer is about one per eent of the eost of 
the smallest suitable general purpose digital con 
easily 


puter. Briefly, the Analogue Computer is an 


understood model of the lighting system 


Poisson's Equation Applied 
To Luminous Transfer Problems 
Another feature of the finite difference expat 


on, Equation (5), of the Fredholm integral is that 


it can be shown to be similar to the finite differe: 
Much progress In 


expansion of Poisson’s equation 


engineering has been based on the analogous pe 


formance of systems described by the same funda 
mental partial differential equation. A luminous 
eld ere the internal excitation is a function of 


the space coordinates (x, y, 2), the field potential L, 


ind a scalar quantity ¢ may be represented by 
f the following forn 


2, L,¢ 6 


expansion of Equation (6) in 


Poisson’s 


equation 0 

V-L=f(z,y, 
A finite differenc 
dimensions and in terms of potential and 
in the field is 


» parameters R at node 1] 


R 


The current term on the right side of Equation (7 
‘an be represented by a potential difference divided 


by a resistance which is a function of x, y, and o,: 


L; 


Ryo R,; 


Equation (5), the finite difference expansion of 
the Fredholm integral, shows an arbitrary number 
n) of resistance elements connected to node 1, 
while Equation 8, a three-dimensional finite differ 
ence form of Poisson’s equation, shows only seven 
elements. Because the form of Equations 5 and 8 is 
similar, luminous flux transfer in rooms may lb 
regarded as a multidimensional problem. In prac 
tice, the number of nodes is increased until gain in 


accuracy is matched by the complexity of a large 
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network. In addition, the internal excitation (right 
hand term of Equation 8) can be conceived as a 
current source or sink to account for the initial 
division of flux and the interreflections within the 


enclosure. 


The Truncation Error 

The Fredholm integral, Equation (2), and its 
finite difference form, Equations (3) and (5), de- 
scribe idealized or mathematical models whose per 
formance may differ from physical, or real, lighting 
characteristics of the idealized 


systems. Some 


model whose performance is given by Equations 
3) and (5) are: 

1) The reflection and emission of all flux is per 
fectly diffuse 

2) The excitation flux and the reflectances aré 
not functions of wavelength over the interval 
chosen 

3) Steady state conditions exist 

$f) A non-seattering and non-absorbing medium 
fills the space between the surfaces 
2) The size of the enclosure is large compared 
to the wavelength. 

6) The flux is initially, and at each reflection, 
uniformly distributed over each of the finite sur 
face elements 

Postulate Number 6 concerning uniformity of 
flux over finite areas causes idealized models, repre 
sented by a few large areas, to exhibit luminance 
patterns slightly different from a model with many 
smaller areas. A mathematical model whose walls 
are entirely represented by differential areas exact 
ly meets the conditions of Postulate Number 6. The 
use of finite areas gives rise to the truncation error 
or the difference between the exact solution of the 
finite difference equations and the exact solution of 
the differential representation such as given by the 
general form of the Fredholm integral 

In order to discover the magnitude of the trun 
eation error in a lighting system the infinitely long 
hallway (i.¢., height 2; width 1;k 1.0), for 
which Spencer’ recently obtained an exact solu 
tion, was analyzed with the walls of the room repre 
sented by one, two and four areas or equal sections 
between the floor and ceiling. This long hallwav is 
depicted in Fig. 2 for the case of one uniform wall 
section 

To obtain sufficient accuracy, the finite differenc: 
representations of the infinite hallway were pro 
grammed for the Bendix G-15D Digital Con puter 
A punched tape routine (Note: Maisie is the code 
name of the program) is available with the G-15D 
for the solution of linear simultaneous equations so 
that the programming simply involved computation 


of shape moduli. 
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Figure 2. Infinitely long hallway with luminous ceiling. 


Because the hallway has a symmetrical excitation 
luminous ceiling) and reflectance distribution, the 
average emittances of both walls of the hallway 
will be equal at the same level. This symmetrical 
condition permits a reduction in the number of 
equations describing the hallway from 2 (n+ 1) to 
n+2) where n is the number of elements into 
which the wall is divided 

The manner in which the equations for the hall- 
way are reduced in number can be shown by writ 


ing the finite difference equations for the hallway 


By symmetry and equal wall re 


10 


FP, > : 


Substituting Equations (10) in Equation (9) and 
simplifying yields a new set of equations describ 
ing the hallway 
l/¢ F 

2F 

2F 
9) and (11 the number 
of equations describing the enclosure has been 1 
This te 
exhibitiing symmetry as in this prob 


As shown in Equations 


luced hnique is useful in analyzing light 
Ing svstems 


lem If the 


been emploved ol ly n 


Luminous Analogue Computer 

nodes would have been né 

problem so that 2(n +1 

he conserved 
In Table 


the hallway surtaces are re ported lor one, Two, i 


| the relative luminous emittanc 


four equal wall divisions or sections. According 


the notation of Fig. 2, subscripts 1, 2, and 3 refer 
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rABLE I 


in a Very Long Room with a Luminous Ceiling. &k. 


Distance from 
Ceiling (Units) 


Relative Luminous 
Emittance 


Number of Wall! 
Sections 


I 


With each 
corresponding exact value as 
Note in some 


computed by linear inh 


r and floor, respectively 
cases the 
shown As 


s values is 


the per cent difference between 
approximate emittances, or the 

is significantly reduced at each 
number of wall sections (Note: in 


ey this would correspond to 


interval The truncation errors 
our wall sections are small enough 
division of the room surfaces seem 
errors reported by Spencer for 
the Interflection Method are about 
than the errors for the four-section 
luminous emit 


The high gradient 


ition to this is the 

ar the ceiling 
tance near the ceiling suggests that the 
be reduced by a smaller mesh interval 
ion and, perhaps, a larger interval near 


ere the emittanee gradient is less could 


if the magnitude of the luminous 

rht-wall-section case can be 
an extrapolation method such as 
‘9 The lumi 


ebmann'*® and Culver 


the ceiling can be approximated 


and rour-section solutions by the 
12 


us emittance of the ceiling for 
vht wall sections 
for the four-wall-section 


for the two-wall-section 
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Spencer's Exact and the Approximate (i.e., based on finite difference equations) Distribution of Light 


1.0 p, = po 0.8 p, = 0.5 


Truncation Error 


Per Cent 


Approximate 
Emittance 


Exact 
Emittance 


5166 5 +3.15 
1.4514 
0.3499 


The extrapolated ceiling emittance for the eight- 
wall case is shown in Table I to exhibit a truncation 
error twenty times smaller than the one-section 


Ww all ease 


Conclusion 


The predetermination of luminance patterns and 
the reverse process of synthesization of luminous 
systems are necessary components of lighting de- 
sign. The professional lighting designer under- 
stands and utilizes the rapidly growing storehouse 
of knowledge related to the analysis and synthesis 
of lighting systems. Although the finite difference 
representation of lighting systems has been known 
for at least thirty years, this method is just now 
being developed actively on a world-wide basis. 
The finite difference equations are well suited to 
solution by modern aids to numerical analysis, such 
as the analogue and digital computers 

Many important analytical techniques which can 
be applied profitably to the representation of lumi- 
nous systems exist in other disciplines of engineer- 
ing and science. The translation of these methods 
into the context of lighting technology is required 
Some of these important areas may be: (1) the use 
of iterative methods for the solution of the finite 
difference equations, (2) the Monte Carlo*” method 
applied to non-diffuse reflection and non-isotropic 


scattering as in fog, (3) application of Kron’s 
method of tearing*! to the reduction of large net- 
which complicated but loosely 


works represent 


coupled lighting systems and (4) additional study 
of resistance analogue solutions of photic or lumi- 
nous field problems. 

By the aggressive acquisition and exploitation of 
modern methods of numerical analysis, the profes- 
sional illuminating engineer can lead the other 
practitioners of environmental design to a more 
rational synthesis of integrated and optimum in- 


door climates for human performance and comfort. 
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DISCUSSION 
DOMINA EBERLE SPENCER The names of O’Brien and 


Howard are comparatively new to the LES. Their contribu 


tion in applying the analogue method to a solution of the 
basic integral equations of interflection theory by use of the 
finite difference approach is valuabl However, perhaps dus 
to their comparatively brief isso¢ciation with the Society, 
they have fallen into several concept errors 


They say that the “numeric 


oped in the lighting literature only recently.” May I remind 


the authors that nearly thirty years ago Moor: ind Man 
ning and White’ were applying such methods to just such 
problems, and in 1934. the finite d fference or iumerical 


approach to the interflection problem was treated in Profes 


sor Higbie’s excellent book The new thing about the 
numerical method is not the method, but the proficiency wit] 
which it has r ently beet Dy d 

The authors also suggest that synthesis of a lighting sys 
tem is a new idea. The word synthesis as applied to illumi 
I versit ( necticu Storrs. Cor 
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nating engineering is perhaps new, but the procedure is not. 


The first application’ that Professor Moon and I made of 
the interflection method was to finding what methods could 
be used to synthesize the optimum luminous environment. 
We found that for nearly all shapes of rooms, the best way 
to satisfy the 3:1 adaptation brightness ratio was to make 
the entire ceiling a souree of light. This, as far as we are 
concerned, was the beginning of luminous ceilings Che 
practical development of luminous ceilings has merely been 


long struggle to realize the synthetic photographs which 


were exhib te d I y Professor Moon and myself at the 1946 
National Technical Conference. Subsequently, we wrote an 
entire book on the subject, which the authors cite in their 
references 

Even though it is called valuable, I hasten to disown 
“emittanee data.” The interflection method of lighting eal 


culation provides an analytical method of predicting the 
terflectanee and the brightness distribution in a room. It 


s interested not in the light cones diverging from the sur 


faces which bound the room, but in the lumens per unit area 
per unit solid ngle received by the eve at any point 
through a light co which conve es at the receive The 
fact that the two may be numerically equal in certain 
special cases is unimportant The important thing is to 


specify the eoneept which one measures with any photo 


electric brightness meter such as the Photo Spot or with any 
visual brightness meter such as the Luckiesh-Taylor. It is 
very important to grab hold of the significant end of the 
ght con If the authors undertake the very commendable 
task of solving interflection problems with semi-specular 


r containing fog, they would do well to think 


surfaces 0 
enough about photometric concepts to inderstand the dif 





ference bet n tl sua neaningful eoneept of bright 
ness and the sually meaningless concept f emittance 
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metho but } ed later m Apr 7 of tl same year 
that n t} i was nothing ) than the solu nm of 
two near ons Codogone st ra ‘ s later ised 
thre equ @ ise h ne | ground reflection 

it has ‘ iined that « tions assuming uniform 
lir ; ' ‘ flux give the same results as aleul 
tions <suMmMing niv uniform te flux. since the first case 
n | nagi to be only a rti r ense of the secon 
I must. therefore lisagree with the sixt statement of the 
section entitl I} [runeation Err 

It is rather interesting to note that Professor Yamauti 
ho. I believe rst wrote about finite difference equations 
for interrefl n problems pparent not use them 
either in his paper before the International Commission on 
Weight nd Measures, “The Biack of the Black Body,” or 
n the study he made for the Inter onal Congress of [llu 
mination. Paris, 1937. “The Analvti Study of Interrefle« 
( Scient t 7 t ' Par Frat 
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sed a physical method of predetermination of shape medu 
is which seems to give good results. 


is using Those points stated, I would like to give a more precise 
irt troubled omparison of our procedures. W he nh we have only two 
s of presentation surfaces, i and j, | write that the total flux 9; received by 1 
ithors and myself j 


s equal to the direct flux ¢,, on that surface i plus the flux 


1:;°;:? that j flows into i 
ne standardization % = Oo, + YjP/? 1) 
In the ease of more than two surfaces, we again have the 
thods is that I s same equation that is written 
the flux nt ? >, + 4p¢ 2) 
more sensibl It Where @ and @. are the vectors of the total and direct flux 
. } not at respectively received by the n surfaces, gq is the matrix of 
vr reflect flux. Illu the shape modulus, and p is the diagonal matrix of the 
; ies for ‘ reflectances 
hey are not phys If we write 
t con tations p l- qe)? ) 
s in routine usé¢ e solve the problem in Waldram’s way 
' 4 Sines it the If we write 
t $s ol ? l—qp)” ¢, 4 
sensible t t roblem is solved in the ordinary way; that is, we try 
t! emitt ‘ that to compute @ vhen ¢. is known. The main operation in 
ninous t requires volved in formula } is an inversion of matrix which can 
j t se tt ”" be done very quickly by electronic digital computers These 
that tl etri computers are very expensive, but it is not necessary to 
buy one sinee we need only to give the work to a service 
' sn facteu! facility having these machines. As a matter of fact, the 
‘ the letter, F, Society “IBM France” has computed for the “Centre Scien 
hermore I do not tifique et Technique du Batiment” numerous ealeulations 
I know that F,_. with third order matrix for electric lighting and fifth 
t 1 hes l order matrix (for daylighting 
n, but inst 1 use In order to obtain equation (5) of O’Brien and Howard 
t ! hen from my equation (2), we must use the formula 
’ , t} ‘ 
; , = —_ q 1, 1 5 
thor ny order which means that the elements 4A make, altogether, a closed 
Ses Note that . 
envelope Nevertheless, the authors’ method and mine aré 
the nInance . nothing more than an inversion of matrix and, althoug! I 
I quite agree witl have no personal knowledge in the matter, I believe that the 
that U shape electric network is not a very suitable apparatus for this 
' Phis s OF nputation Sinee the authors method is by no means a 
f the suri . complicated one I assume that the reason must be found in 
‘ that if 
~~ equation (5 ibove Is my explanation correct? 
ng Fredholm's Note that R. Cadiergues in France is building a “Com 
t t omts fortro! ising an eleetric network This ipparatus invoives 
t rm ture . the elements of comfort (not just visua and will solve 
7 . a! nterrefleetion problem as wel 
_ meshes of 
nh Size Ir References 
ep t) ot 1 ru ; ] t 1 U , Second Editior 1957, p. 22 
ep nae of I Gene ¢ . Elect te. \ eo a 227 Aucust 
= i 
sn ~ n faet R ( ’ Elect \ XXN tf 4 7 
‘ i nfs 
PHetps Mr EF The authors have mentioned the fact 
ns ve e 
‘ ; that auite a rge number of people are working on solu 
: . me tions of this problem as a whol It has been observed that 
ge geew = h of them is likely to have need for somewhat different 
matios A 
d th th flux transfer oneept or ratio There is a pressing need 
r this 7 - for action by the TES Nomenclature Committes is wel 
. hink mig 
om hy the CIE. to review the entire situation and devise suit 
f " ed ¢ 
“- , ible terms. In the United States we tend to adopt short-cut 
ns ae a terms and give them a special meaning It has been noticed 
in the French writings, for example, that it has been neces 
— sary sometimes to use very unwieldy expressions in the 
, ¥ hsence of well-defined descriptive names 
’ | ) of SKY 
rr : Fig The term “shape modulus” seems to convey more than 


al Elect ce Cleveland, Ohi« 


Predetermination of Luminances—O’ Brien-Howard ILLUMINATING ENGINEERING 














the simple flux transfer relationship. As used, it does not been ealeulated by the finite differences method with the use 

relate to the shape of an enclosure, but more to the orien of the following: 

tation of two surfaces relative to each other. Even here, (a) Exponential approximations for the shape moduli; 

the form of one surface can be specific only with respect (b) True values; 

to a single point on the other. This is one quantity which and with unit flux on unit area of the ceiling. Results are 

needs to be replaced by a better term. given in Table A with percentage differences from the 
Since much of the handwork involves the determination published integral equation values 

of the “shape modulus,” it is reassuring to learn that ex Again it is found that the differences between infinites 

tensive tabulations have already been made in the field of imal and finite methods are negligible when the same 

radiant power transfer, ete. It seems in order to ask values of shape moduli are used, even for as few as five 


whether these tables are adequate to cover practically all surface elements, but considerable when true values are used 


lighting conditions. Is it foreseen that we may need to have for the latter method. Available evidence (to be published 


our own complete set of tables or graphical representations suggests that the latter values are more eorrect and there 
to cover this? fore that the finite difference method provides a powerful 
Since Professor Yamauti has contributed substantially tool for interretlection analysis 
to this progress, it is hoped that he will submit a discussion Even for a limited number of surface elements, the com 
of this paper. Professor Yamauti was in this country just a putations by this method can be quite laborious, but they 
year ago, and said that he was still interested in this braach ire considerably aided by the use of modern computers, 
of mathematies. either digital or analogue The authors are to be congratu 
lated on the development of a comparatively simple ind 
R. O. Puicirps:* This paper is an interesting contribution flexible computing tool A particular merit in this appears 
to the growing literature on what the authors refer to as to be the ense th which the effect of changes in flux in 
the “finite difference equation” method for the solution of puts can be studied to build up a desired luminance patter! 
interreflection problems 
’ Bit F. Jones | should first like to compliment the 
rhe fundamental equation of flux transfer (Equation 2 
. uthors on their clear statements of the synthesis procedure, 
ean be solved rigorously for certain simple shapes such as 
which is too fter ost sight of n our design procedures 
the sphere In most other cases, some approximation must : . 
This formulation nd the fact that the half of it repre 
be introdueed, either: i the use of nh approximate x 
' ' . sented by the physical system is irrent soluble | eon 
pression (commonly an exponential kernel) for tl basic —_ 
t, ly - we to Of nteresting tl ght that if the psych 
flux distribution, or hb) the use of finite elements instead puter, | i " 
hysi Svs ! en be nalog 1, the entir roblen 
of infinitesimals, but with true values shape mo for és . 
of | ht j eal ‘ srogramnu | ! ou tk nd a 
the flux distribution ne . tat 
eolutic he ‘ , part ilar tuatior +} the 
It is evident that the accuracy of the finite difference tor . ; 
nvuts being n ed by the . Iback to tell us what 
method depends on the number of surf ‘ nents inte - 
— te . | an tied +} lesig1 ritar 
hich the space is supposed to | livided. the larger the npu 
: 7 ext 3) ke to ot that w ve here simp 
number, the smaller the “truneation error but the greater Nex I i I I 
xplanation t finite diff nee itions and their 
the labor involved in eomputatior The interesting point 
. . ppheat n te ter which she go T n ¢ ng u 
then arises as to whether a finite difference method employ : 
: : the existing ¢ fusion 
ing a limited number of surface elements but wit trus ai 
values for the “shape moduli” is more accurate, or less, that 
nvestigate with the ligital computer, the same problem 
an integral equation method using I pproximation for & 
se - of Dr. Spe rs that Rov Jones and I 1 e investigated by 
these values This paper shows, in Table I, that for sme ; 
} 7 } naio I ns rl results contirn the weurad of the 
particular case, the finite difference method, with as few as = 
} ; r ty, } ! ; ; , " + 
. nalogue compute om al solute standpoin 
six surface elements, gives results which differ from th = 
t 0 i ou ed be lesirable for number of people to 
exact values by no more than 1.9 per cent, while the alter . 
' hegin making use of these techniques to investigate the 
native method, involving an exponentia erm gives differ ad - . 
various problems. of lighting hich have been plaguing the 
ences some ten times as great 
a : ndustrv for vears 
The writer has made a number of somewhat similar com 
parisons of which the following is an example: Cubic room Puiip F. O'BRIEN AND James A. Howarp:** The authors 
k 1), surface reflectances 0.8, 0.5 and 0.1 for ceiling, ish to thank the discussers for their helpful and stimulat 
walls and floor, respectively; all direct flux to the ceiling ng comments 
The ceiling and floor are each taken as a single surface, Professor Spencer’s comments include a quotation from 
the walls divided into three horizontal strips comprising the our paper which, when taken out of context, implies that all 
central half and the upper and lower quarters Values have 
S Holt ( ' ood. ¢ 
N South Wa Ur t I ¥ Australia \ 
TABLE A_ (Phillips’ Discussion). 
FINITE DIFFERENCE METHOD 
Surface Interflectance Exponential Per Cent True Per Cent 
Method Values Difference Values Difference 
(a) (b) 
Ceiling I 124 19 106 1.0 
Floor (1 0222 22 1.4 265 
Upper walls I 227 29 ) , 212 6 
Central walls L,) 0.134 1 ( 124 
Lower walls (1 0751 749 18 1.4 
Work-plane I 18 
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if a self-luminous source (i.¢., regard 









’ ne a for ghting caleulation are new The } The coneept ¢ 
" t entence reads: “Although the finite differences ing the initial direet flux which is reflected from a surface 
eq ' re suggested by Yamauti in 1926, this numeri as causing the surface to be self-luminous) is particularly 
thod for the solution of the Fredholm integral has useful when luminous ceilings and other architectural or 
beer yped the lighting literature only reeently.” “built-in” lighting is employed. 
As stated clearly in this sentence from the paper, a numeri \s suggested by Mr. Dourgnon, the fundamental opera 
the f particular kind was reported in the mtext tion of lighting analysis (i.e., the computation of the total 
‘ wht y tion as ear a 19°26 The work of Moors luminous emittance vector Ly, Lo 60 L,) is the inversion of 
nd Manning and White, as referenced by Professor Spet the transfer matrix which deseribes the room shape and 
mpl the finite difference approximation of reflectance distributions. It is interesting that the highly 
I } ression of the second kind, but rather restricted problem of reverse analysis (i.¢., the computation 
f summation of nfinite series of mu of the stimulus veetor Low Loe eas Lion as suggested by 
nite or diseretized areas whi le Waldram, does not require the matrix inversion operation 
t Oper ! th the matrix which repre When large tabulations of inverted luminous transfer ma 
I pproximatior I iltogether trices are required, the large-seale high-speed digital com 
es nploy ! Moor t al puter is clearly superior to the analogue computer. However, 
not suggest s i ited Professor low cost and ease of operation are factors which favor the 
. t synthesis f ghting systems is a new iminous analogue computer for exploratory studies and for 
\ t tl t! f synthesis has lighting synthesis Not? Lighting synthesis is defined as 
rt gr xtent n tl I nt ghting { seleetion from multi; correct solutions of the optimun 
' igges t se of the room shape, reflectance distribution and excitation vector 


t nent of With regard to the shape modulus Mr. Meaker states 





u ligital con s sin tt that the form of one surface can be specific only 
ghting systems with respeet to a single point on the other.” In the actual 
| fess a M s t the CAs the form of one surface with respect to another is 
f ghting sys ‘ ffeet specific not only to a single point (differential surface ‘ 
t book, Light Des ment) but also to the entire second finite area. Both th 
I ) Z Z v tre fferentia rea to finite area (Ff > ind the finite area 
. } f to finite area (/} . shape moduli may be used depending 
let I s ner n the apy ition 
I \ lhe tables and graphical representations of shape modul 
} " st hiel re now available in the terature are adequate for 
! s t ghting « illations Howe f the finite difference 
f x é tions for ghting ealeulations come nto widespread 
‘ I t f tl 2, son ntra gel should prepare an integrates pul 
, +} . » wat . f shape m« for use by rhting designers 
. Mr. I s has brought t the attention of iminating 
~ y y ngit rs mn th Init 1 States the comparison of imimmous 
! / . ! juantities as obtained two techniques for the solution of 
- 3 s fur nent ‘ ition of flux transfer. It is clear that 
H } t s arising from the use of an exponentia pprox 
f Sas } eu | a a in the interf ta nes +} 
I ! t n } vid Mr. Pl ps is it erfect agreement 
| tl thors when he states \ part ir merit it 
I > t ; nous al ogue mmputer ippears to lh the ense 
t ! t vhich the ffect of changes in flux inputs can be 
tud to build up a desired luminance patter? 
t ! nd comments of Mr. Jones ar ippreciated by the 
t tl lux i t s. Mr. Jones not only supports the se of the finite 
Mr ) g ! f fferenc ipproximation, but also uses this teehnique in his 
work as a lighting engineer. To our knowledge, Mr. Jones 
t ! g on t s the only engineer outside the University of California 
ter nsist ! s now ising iminous analogue computer 
rr ! . The ithers wish to draw attention to the international 
| ! nin s emittance of character of the discussion of this paper. Mr. Dourgnon of 
! ws the con tation f the l Franee and Mr. Phillips of Australia have contributed sig 
fT nt t gina? . nifieantly to understanding of the problems considered in 
} r t nsl this paper even though they vere inable to attend the 
ictual presentation of the International eooperation 
Si » of this character will certainly accelerate the development 
~_ 
of lighting technology 
; , . f fferentian __ = : 
shin ¢) sidlleaiia References 
I f fi treaming from different Moon, I und Spencer, D. E.: Lighting Design, Addisor 
hiel neident on finite ar Wesley Press, Inc., Cambridge, Mass., 1948 
y 7 nliedees giitneen a Gale menitn Kopal. Z.: N i Analysis, pp. 104-110, John Wiley and 
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.E.S. LIGHTING DATA SHEET 


A.LA. File No. 31/ 





INSTALLATION IN THE RESIDENCE OF WILLIAM P. FINNERAN, 
COLUMBUS, OHIO. 


Lighting a Formal Living Room 


LIGHTING OBJECTIVE: To provide decorative lighting and a comfortable level of general illumi- 


nation in a living room reserved for formal entertaining. 


GENERAL INFORMATION: Shown below is a plan view of this formal living room in the home of 
a builder. (This house has a large family room used for all other family activities.) Ceiling 
height is 8 feet at the window end, slopes to 1114, feet at the line of the transecting beam and is 
914 feet at the back of the cove. The ceiling is white (80% RF), sidewalls are turquoise (55% 
RF), fireplace terra cotta brick (25% RF), carpet turquoise (35% RF), over draperies light 
turquoise (60% RF), and under draperies off-white (75% RF 


" 0 q 
INSTALLATION: General lighting is furnished by a i ial ‘ A TORCHERE 
dimmer-controlled lighted cornice (see elevation a 7 
extending across the window wall at one end of the 
living room and continuing across the dining room Tank LAase 
adjacent to it, and by a lighted cove (see elevation) _——- ee : 
at the other end of the room. This cove is formed by < 
a natural extension of the hallway ceiling out under ecaw. TABLE LAMP 
the higher sloped ceiling of the living room. Deluxe me, er ~ 1 | 
cool white fluorescent tubes are used over the tur- , *20“atr || a oa eee | ea 
quoise and white draperies and deluxe warm white wae “| fe, lie > 
(Homeline) in the cove. f oe > 
The planter under one end of the cove is ac- ——-- - 
eented by a recessed luminaire (Spear Lighting Rh pied sa ta 5 
Manufacturing Co., Brooklyn, N. Y., No. 206 with oo z 
2-inch opening) equipped with a 75-watt R-30 spot Plan view showing locations of lighting , 


ite 


lamp. Over each of the chairs and over the coffee equipmen 











Lighting a Formal Living Room — (Continued) 
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Cross section detail of cove lighting 


table at the other side of the cove are three recessed units (Spear No. 210), each with a 150-watt 
R-40 flood lamp. The fireplace wall is lighted by a recessed adjustable ball (Spear No. 221) with 
a 150-watt R-40 flood lamp. The hall luminaire is a Lightolier No. 7946 with a 150-watt lamp. 
Portable lighting in the room consists of two table lamps (one beside the white chair with an 8- 
inch glass diffusing bow! and a 50/100/150 watt lamp, and one at the end of the davenport with a 
wide harp to accommodate a 50/100/150 watt R-40 lamp) and a torchere with a three-way switch 
and three 75-watt lamps 

The average illumination in the room, thirty inches above the floor, is 15 footecandles with 
ill the lighting on at maximum brightness. At reading positions by the two table lamps, the levels 


are 45 and 30 footcandles, and the spots recessed in the cove each produce 25 footcandles at fur- 


niture level 


Builder: W. P. Finneran, Columbus, Ohio; lighting designed by Helen W. Marriott, 
Home Lighting Advisor, Columbus and Southern Ohio Electric Co., Columbus, 
Ohio. 

Lighting data submitted by Helen W. Marriott as an illustration of good lighting 
practice and to aid in the design of similar installations. 

Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York, 23, N. Y. 

















Light Directing vs. Diffusing Media 
In Luminous Ceiling Areas 


b= ADVENT of the fluorescent lamp, emit- 
ting over twice as much light as the filament lamp, 
has hastened the trend toward higher levels of illu- 
mination. While in pre-fluorescent days a lighting 
level of 50 footcandles was considered the practical 
limit, illumination levels of 100 footeandles are now 
commonplace for stores, offices, drafting rooms, ete., 
and lighting installations producing 150, 200 foot- 
candles and higher are beginning to show up more 
and more frequently. 

This trend for higher lighting levels has brought 
with it a two-fold challenge. In the first place, it 
has been found necessary and advisable to increase 
the area of the light producing elements so that 
they now often cover a large percentage of the 
ceiling or even the entire ceiling. It is obvious that, 
to make such lighting arrangements practical, plas- 
tics materials were promptly given consideration. 
For a number of reasons, mostly because of their 
light weight, plastics are now well established in 
various forms as one of the most suitable means of 
providing large luminous area installations. 

A second development was likewise logical. As it 
became desirable to increase the illumination level 
at the work plane, it became apparent that to pro- 
vide a visually comfortable atmosphere at these 
higher levels it would be necessary to control the 
brightness of the luminous areas at high angles to- 
ward the occupants of the room. 

An early approach to this problem was the use 
of diffusing material extended to cover larger areas 
in order to reduce the surface brightness. The first 
installations of this nature produced levels of from 
20 to 50 footeandles. The limit to such a system of 
a diffusing medium is reached, however, when the 
entire ceiling is covered. More illumination, then, 
means more high angle brightness and more dis- 
comfort to the occupants of the room. 

One method of achieving the goal of both high 
illumination levels and maximum visual comfort is 
for the lighting medium to control rather than 


A paper presented at the National Technical Conference of the 
Iiuminating Engineering Society, August 17-22, 1958, Toronto, Ont 
AuTHors: Holophane Company, Newark, Ohio 
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diffuse the 
needed control is the prismatic lens plate made of a 
transparent material (glass or plastic) on whose 


light. One medium providing this 


surfaces have been molded prisms designed to re- 
fract or bend light which would ordinarily go at 
high angles into lower, more nearly innocuous, 
zones. 

Fig. 1 shows a simplified ray trace of a pris 
matic panel. Ray 1 represents near grazing light 
striking the top surface and bent down internalls 
to ray 2. Most of the light represented by ray 2 
strikes surface “B” of the prism and emerges as 
ray 3 at a maximum angle of 60 degrees. Since the 
projected area of side “A” is small in the direction 
of ray 2, it intercepts only a small portion of ray 
2 and reflects it back up into the fixture as shown 
by ray 4. Most of ray 4 is again reflected back 
down by the fixture and emerges at lower angles. 
Light that strikes the panel at angles nearer the 
normal as represented by ray 1’, is_ refracted 
through as shown by rays 2’, 3’, and 4. Fig. 1, 
then, shows that it is possible to design a prismatic 
structure that will accept light through a full 180 
degrees on its top surface and substantially confine 
this light to 60 degrees from nadir as it emerges, 
thus greatly reducing the glare zone light from 60 
degrees to 90 degrees. 

From the standpoint of quality of illumination, 
this control of direct glare toward the eyes of the 
observer is one of the most important functions of 


the control material. Fig. 2 shows the candlepower 








» % 


Figure 1. Ray traces through a prismatic lens. 
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Figure 2. Candlepower distributions and output values 
by zones for luminaire with two different enclosing 


media. 


distribution comparison between a_ controlling 


nedium (prismatic clear acrylic panel with base 
thickness of Ye inch) and a diffusing medium 
translucent vinyl panel with thickness of .006 to 
OOS inch) typical of those in use at the present 
time. Since the polar candlepower plot gives a very 
distorted picture of actual output, the bar graph 
at the right is shown to give a true picture of out 
put values in the various zones. Fig. 2 shows that, 


! the 


nas al 


6H to-90-degree zone. the diffuse enclosure 


o> 


output of 22 per cent of its total, as com 
pared with only 104 per cent for the control 
medium. This does not mean that the relative 
omfort of the two types is in the ratio of 22 to 
10)! Rather, comfort studies indicate that the dis 
omfort effect of direct glare is proportional to 
the square of the brightness toward the observer in 
the glare zone. This means that actually a ratio of 
1.4 to 1 would apply in evaluating the relative glare 
effects of the two enclosing media 

\n analysis of the design of prismatic structures 
ndicates that in a lighting installation the pris 
atic panels should give more light on the work 
plane than diffuse panels. This is primarily due to 


two factors. First, the material from which pris 
atic panels are made is erystal clear and there 
fore should have a higher total output than the 
diffusers, the magnitude of the difference being a 
funetion of the density of the particular diffuser 
hosen. The second reason for expecting a higher 
utilization of light from the control medium is that 
enclosure contains the light 


since the prismatic 


within angular limits of approximately 0 to 60 
degrees, it is reasonable to expect that less light 
will strike the room walls and more will strike the 
work plane directly. In a large room, of course, 
this second point would not result in an appreciable 
increase in utilization but as the room ratio becomes 


2” Luminous Ceiling Areas—Odle-Smith 


smaller the increase in utilization should become 
more and more pronounced. 

Fig. 2 shows that the prismatic total output is 
about 1214 per cent higher than the total output of 
the typical diffuser chosen. It can therefore be con- 
cluded that in an infinitely large room, neglecting 
ceiling reflected component, the coefficient of utili- 
zation can be expected to be 1244 per cent higher 
for the prismatic panels than for the diffusing 


panels tested. 


Test Installation 


To determine how much this 1244 per cent dif- 
ference in coefficient of utilization between control 
panels and the diffuse panels tested increased as the 
room ratio became smaller, we set up a test room 
that could be varied between room ratios of 0.8 to 
1.45. The plenum depth was 8 inches and the re- 
flection factor was 0.85. Rapid-start lamps in con- 
tinuous rows spaced on 12-inch centers were used. 
The room was air-conditioned to 25C. No attempt 
was made to air-condition the cavity, or to prorate 
the results in terms of an air-conditioned cavity, 
since we felt that to do so would present unrealistic 
results. Temperature readings were taken in the 
cavity, however, and they ranged between 40 and 
43C. 

If the test results were prorated to the norma! 
temperature rating of fluorescent lamps,' all co 
efficients could be expected to be from 10 to 12 per 
cent higher than those shown. Fig. 3 shows a par- 
tial view of the test room and Fig. 4 shows the 
results of actual measurements in the test room, 
indicating that for small rooms the coefficients of 


utilization for controlling media are in the order of 





Figure 3. Photograph of test installation. 
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25 per cent higher than those for diffusing media, 
bracketing the difference at about 124% per cent for 
very large rooms to about 25 per cent for small 
rooms. 

Another question involved in this investigation 
was that of predicting coefficients of utilization for 
room ratios other than those tested. Previous meth- 
ods of measuring or calculating the output of lumi- 
nous ceilings or ceiling panels have assumed cosine 
or near cosine transmission and reflection charac- 
teristics for the transmitting medium as weuld be 
the case with diffusing panels. Actually, light con- 
trolling prismatic panels have transmission and 
reflection characteristics that vary considerably 
from a cosine distribution, so that it was necessary 
to find a way of predicting coefficients from actual 
photometric candlepower test data. A logical step 
seemed to be to test a large fixture constructed with 
the same type and depth of cavity and the same 
lamp spacing as the actual plenum, and then 
extend this distribution curve to coefficients for all 
room ratios by means of the zonal interflectance 
method. 

In order to use the zonal interflectance method, 
however, it is necessary to specify a ceiling reflec 
tion factor. The first step, then, in this phase of the 
investigation was to examine the reflecting charac- 
teristics of the prismatic panels from the room side. 
As was previously noted, the reflection factor of a 
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Figure 4. Measured coefficients of utilization and dif- 
ference ratio for luminous ceiling installation with two 


types of enclosing media. 
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Figure 5. 


perfect diffusing material is constant regardless of 
the angle of incidence of the impinging light. The 
reflectance of practical diffusing media used for 
luminous areas varies only a_ relatively small 
amount from the perfect diffuser but, on the other 
hand, control equipment such as prismatic lenses 
vary considerably as a function of the angle of in 
cidence of the impinging light, as shown in Fig. 5. 
This curve is based on angles of incidence as seen 
The light reflected 


from the floor, then, would strike the panel at 


from the room side of the lens 


angles in the vicinity of 0 to 45 degrees, while the 
light reflected from the walls would probably strike 
the panels at angles of from 45 to 90 degrees. Thus, 
the same prismatic lens would have different reflec- 
tion factors in each different installation, depend- 
ing On the proportions of light striking the lens at 
various angles of incidence. It was not satisfactory 
to measure the reflection factor of the prismatic 
panels with a reflectance meter 

From Fig. 5 it may be seen that if light impinges 
on the lens approximately equally at all angles of 
incidence, as might be the case in an average room, 
the equivalent reflection factor is about 50 per cent 
light 


Calculations can be made for amounts of 


striking the lens at various angles of incidence for 
each particular installation, but the complications 
introduced by considering the cavity as a part of 
the ceiling reflecting system make these calculations 
extremely difficult. 

In an attempt to verify the equivalent reflection 
factor assumed from Fig. 5 for an average room, 
a test set-up was devised. It was noted that Russell 
and Churchill? had measured the reflectance value 
of diffusing media by placing black velvet behind 
the material before taking the meter reading. It 
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Figure 6. Test device used to determine equivalent re- 
flection factor for prismatic panels in luminous ceiling 
installation, 


was felt that a true reflection factor for prismatic 
panels could be obtained only by assuming that the 
fleeting medium is not the enclosing medium 
alone, but the enclosing medium together with the 
avity above it. For the test set-up a relatively 
small box was used, to simulate a room with its 
plenum; with all dimensions sealed down as shown 
in Fig. 6. Light was introduced to light the room 
but was carefully shielded so that no direct light 
ould fall on the ceiling. Lenses were inserted to 
cover the plenum and a reading taken with a light- 
ell, the lightcell acting as a wide-angle brightness 
meter. Then the lenses were taken out and various 
pieces of cardboard having different diffuse reflec- 
tion factors were inserted, until the meter reading 
was again the same as with the lenses. The diffuse 
eflection factor of the cardboard was then assumed 
be the equivalent reflection factor of the lens- 
plenum combination, and was found to vary from 
45 to 60 per cent depending on the room and the 
iWity proportions, the room and the cavity reflec 
tion factors, ete 
Since ceiling reflectance variations make a rela 
tively small difference in the over-all utilization of 
light in a room, it was assumed for all future caleu- 
lations that the equivalent reflection factor of a 
lens plate was 50 per cent. Since a portion of this 
0 per cent is light that has re-entered the cavity 
and returned again, it is not to be construed that 
the transmission factor of the lens must be less 
than 50 per cent. Under those conditions found in 
an ordinary luminous area installation, the lens- 
avity reflection factor plus the transmission factor 
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ean and do add up to considerably more than 100 
per cent. 

Having a ceiling reflection factor to use in the 
zonal interflectance method, the next step was to 
test a section of ceiling. The section tested was four 
feet square. This seemed to be a logical choice since 
the spacing-to-mounting-height ratio generally used 
in the zonal interflectance method to calculate co- 
efficients for fluorescent units is 0.4, and such a 
fixture extended for zonal interflectance computa- 
tions in a room with a ceiling height of 12% feet 
would just cover the entire ceiling. 

Fig. 7 shows the coefficients for luminous ceilings 
with the two different enclosing media and also 
shows the measurements taken in the test room. 
Within the range of room ratios in which measure- 
ments were made, the conformity of results was 
thought to be good—sufficiently good to justify the 
assumption that for all room ratios it is possible to 
consider a luminous ceiling to be made up of a 
number of large luminaires. A photometric test on 
one of these typical sections of ceiling can then be 
used with the zonal interflectance method to obtain 
coefficients of utilization for the entire luminous 


ceiling. 


Conclusions 


The paper compares characteristics of two types 
light 
and presents reasons for 


of media commonly used for luminous areas 


controlling and diffusing 
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Figure 7. Measured and calculated coefficients of utiliza- 

tion for luminous ceiling installation with two enclosing 

media. (Ceiling, 50 per cent; walls, 50 per cent; floor, 
10 per cent. 


ILLUMINATING ENGINEERING 





expecting better utilization of light from a scien- 
tifically designed controlling medium. 

In very large rooms, the light controlling medium 
shows an increase in coefficients of utilization of 
about 12 per cent over the diffusing medium and 
for small rooms this increase goes up to about 25 
per cent. 

The paper also shows that it is possible to con- 
sider a luminous ceiling made up of a number of 
large luminaires. A standard photometric candle- 
power test on one of these typical sections of the 
particular ceiling involved can be used with the 
zonal interflectance method to obtain coefficients of 
utilization for the entire luminous ceiling. 


References 


1. Russell, Anson H., and Churchill, Russell D.: “Measured Utili 
zation Data for Luminous Ceilings." ILUMINATING ENGINEERING, 
Vol. LI, No. 4, p. 309 (April 1956). 

2. Moon, Parry, and Spencer, Domina Eberle: “Interflections in 
Coupled Enclosures," Journal of the Franklin Institute, Vol. 250, 
p. 151 (August 1950). 

3. Jeavons, R. T.. Horner, R. H.. Burnham, R. D “Cavity Effi- 
ciency for Translucent Ceilings,” ILLUMINATING ENGINEERING, Vol. 
L, No. 38, p. 137 (March 1955). 

4. Committee on Lighting Design Practice 
of Utilization 
385 (May 1956 


Calculating Coefficients 


ILLUMINATING ENGINEERING, Vol. LI, No. 5, p 


DISCUSSION 


J. N. RopertTson:* Messrs. Odle and Smith have given us 
a very fine application paper. The data presented appear 
to be sound, but I cannot agree with all of their conelusions. 

The ability of the prismatie panel to reduce direct glare 
and to give better illumination on horizontal surfaces repre 
sents another step forward. I should like to point out, 
however, that there are a few applications with specular 
tasks and tasks not in a horizontal plane where a cosine 
distribution will provide a better total luminous environment. 

I believe that the authors have established that it is 
feasible to consider a luminous ceiling as being made up of 
a number of large luminaires. This simplifies obtaining co 
efficients of utilization by the zonal interflectance method 
and while it is not rigorously correct, it should be suffi 
ciently accurate for practical design use. 

The authors’ conelusion, with which I eannot agree, 18 
the following: “The paper compares characteristics of two 
types of media commonly used for luminous areas light 
controlling and diffusing I cannot interpret that thes 
have compared two general types. Rather, it appears that 
they have compared one specific prismatic panel with one 
specific diffusing medium and have stated the results as a 
general eoncelusior The prismatic panel tested may be 
fairly typical of prismatic lenses, but I doubt that there is 
a typical diffusing medium. There are many diffusing media 
in common use Some, which have good hiding power, are 
efficient light transmitters, and others are very poor 

In my own experience, I have found that some trans 
lueent vinyl, such as that tested by the authors, provides 
utilization as compared to 


relatively low coefficients of 


some of the other diffusing materials 
Rather than draw general conclusions based on one set of 
tests, I should like to see the authors make a broader con 


tribution to general lighting practice I should like to se« 


them continue their test work and provide comparative in 
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formation on many translucent materials now commerciall) 
available. 

G. W. CLarRK:* In essence, the authors of this paper appear 
to have shown that some of the relative lighting character 
istics of prismatic and diffusing shielding media can prol 
ably hold for wall to wall ceiling systems as well as for 
conventional luminaires. As with troffers, for example, 
those employing prismatic shielding media tend to have 
higher efficiency and narrower distribution which combine 
to give higher coefficients of utilization, especially in 
smaller rooms, 

From a brightness control standpoint, as the authors 
point out, the brightness of the prismatic media is usually 
lower in the direct glare zon Likewise, it is generally 
higher in the reflected glare zone 

In connection with the brightness evaluation, the authors 
suggest a discomfort ratio of 4.4:1 jased on papers by 
Fry’ and Hopkinson and Bradley, it would seem that we 
are not really in a position to apply such a factor, parti 
larly to luminous ceilings 

Our experience with luminous ceilings using diffusing 
louvered shielding media has made it evident that the 
sumption of “average” cavity conditions for surfac« 
flectances and proportions is not satisfactory. We aré 
clined to believe, therefore, that similar assumptions 
prismatic media are to be questioned. The influence of 
both these conditions over the wide range of variation 
common in actual practice is substantial 

The idea of using standard photometric tests for lumi 
nous ceilings has long intrigued all of us who have par 
ticular coneern with this type of lighting system. Unfor 
tunately, this does not take into consideration the coupled 
enclosure effect which Moon and Spencer have explained 
As a matter of fact, this effect should probably be con 
sidered for applications where large area troffers cover a 
major part of the ceiling. Perhaps if a series of tests were 
made with a variety of simulated cavity conditions these 
data could be used to develop coefficients which do take into 


consideration the “coupling” effect 


1 Fry, Glenn A The Evaluati« f scomfo Glare ILL 
MINATING ENGINEERIN« Vol. LI Ne pl 722-728 November 
1956) 

2 Hopkinson, R. G and Frradk R. ¢ 

Very Large Sources 4 paper presented at the National Technical 


4 Study of Glare from 


Conference of the Illuminating Engineering Society) August 17-22 
1958, Toronto, On 
D. E. SPENCER The possibility of employing media which 
ire not perfectly diffusing in luminous ceilings merits con 
siderable study. For some applications it may be desirable 
for the brightness of the ceiling as we look down the room 
to be less than the brightness seen when we look straight 
ip. However, as luminous ceilings already employ very low 
brightness ratios when used with suitable reflectances, the 
improvements obtained with the system of prismati 
studied by the authors is slight 
Two advantages are pointed out bout half as much 
is emitted in the 60. to 90-degree zone, and the quan 
ght may be 12 to 25 per cent greater. The authors 
that the “discomfort” is thus reduced by a factor 


They should remember tha the foundations of all 
proposed methods of evaluating discomfort are extreme] 
shaky at the large areas encountered with luminous ceilings 
The same methods predict that the pleasant outdoor em 
ronments studied so carefully by Logan are “intolerabk 

The gain in quantity of light obtained by a 12 t 
Wheeling, W. Va 
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ness and elimination of perceptible reflected lamp images 


authors have obtained a modicum of 


ire obtained The 
ingular control at the expense of introduction of the maxi 
mum possible reflected glare. 

May I repeat a suggestion I made 
in 1944, “It is time to tak 


in a discussion of a 
paper by Harrison into account 


reflected glare.” 


H. A. Opie anp R. L. Smrra:* We reeognize Mr. Robert 


son's 


utilization obtained with 


density of the ma 


coefficients of 


point that 
with the 


ffusing materials vary some 
Russell and Churchill’s paper, “Measured Utilization 


terial 
spread 


gives the expected 


Luminous Ceilings,” 
Corrugated 


Data for 
between diffusing media of different densities 


seems to be the diffusing material most 


vinyl, however, 
often used for entire luminous ceilings 
a very good point that the 


for diffusers vs pris 


Mr. Clark brings up ratio of 
differences of coefficients of utilization 


material may change with varying cavity proportions 


time did not per 


nate 
ind surface reflectances. Unfortunately, 


t investigation of this aspect of the problem 


mi 

Mr. Clark also mentions the consideration of the “coupled 
enclosure effect” as being a deterrent to the use of standard 
photometrie tests for predicting results from luminous ceil 
ings. This effect influences the output of the ecavity-souree 
is a function of the 
is quite small. Also, since the Moon-Spencer equations 
that the enclosing medium is perfectly diffusing, we 


analysis of a light 


room reflectances. The effect, however, 


as 


Sune 


felt that they would not apply to an 
controlling medium. Within the scope of our investigation 
n which we could check measured values against calculated 
values, we could not find evidence to support the contention 
that the coupled enclosure effect is a significant quantity. 

a reflected glare stand 


Dr. Spencer points out that from 
than a dif 


point the prismatic lens will be less favorable 
puts out more 


We would 


fusing medium. It is true that as a system 


light its brightness at some angles must increase 
however, that even when one is looking 


like to point out, 
lens, the brightness is always 


straight up at the prismati 
ess than half the 


rapidly at higher angles of view 


brightness of a bare lamp and decreases 
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ES. LIGHTING DATA SHEET RE 


A.LA. File No. 31/ 


INSTALLATION IN OMAHA, NEBR. 


Decorative Lighting for a 
Penthouse Living Room 


LIGHTING OBJECTIVE: To provide decorative illumination in a contemporary interior to drama 


tize aquariums, sculpture and plants 


GENERAL INFORMATION: The living room of this bachelor’s penthouse apartment measures ap- 
proximately 16 feet by 19 feet and the ceiling height is about 10 feet between concrete beams 
Aleng one end of the room is a shelf with aquariums for tropical fish; the opposite end has a bar 
Room finishes are as follows: 
Ceiling rpet Coral 
Edges Gray 30% RF Red, Orange, Lavender and White 
Lighting Pane Philippine Mahogany 5% F sof ai Yellow and Red 


Walls Gray 50% ; iffee Tabl lan Marblk 
Philippine Mahogany 5 , in Rosewood 


INSTALLATION: General lighting is provided by a dropped ceiling panel (8 feet 9 inches above the 
floor) in which are recessed 18 Solar No. 163 louvered downlights as shown in Figs. 2 and 3. The 
lamps are 150-watt R-40 type in red, amber and blue, and each color circuit is separately con- 
trolled by an autotransformer type dimmer. With all three circuits adjusted to their maximum 
intensity, there is warm amber light which is adjustable through the use of the dimmers to end 
less varieties of pink and blue to suit the owner’s mood. With all lamps on at full voltage, the 
average illumination on the coffee table is 25 footeandles 

Two Hub No. 8789 theatrical spotlights (with 100-watt G-1614 bayonet base bulbs) are in- 


stalled on top of the dropped ceiling panel to highlight the plant beside the sofa and the wire 


{te ON ofa ‘V'I'V 


over) 





Decorative Lighting for a Penthouse (Continued) 


: , 
-icnir ++ ‘ . - r | 
gure .« left Close-up of ceiling pane 


eliow fr gi 1 lose-uf 





uariums and wire sculpture 





ilpture on the hi-fi cabinet Beside the chair Dy the entrance doorway is a Lightolier No. 9761 

fl r lan p 
The aquariums open into the room behind. (Actually only the front glass side of each tank, 
easuring 15% inches by 2514 inches, is visible in the living room wall.) Over each tank in the 
icent room is one Virden No. V-9122 unit with two 20-watt cool white fluorescent tubes 
inted 44% inches above the water. Also, for added depth and sparkle, one Amplex No. C1154 
with a 150-watt R-40 lamp is mounted 12 inches above each tank. The R-40 lamp colors are: 


r the two outer tanks, blue for the center tank and white for the remaining two. 


Lighting designed by E. C. Knudson, electrical engineer, and Lee S$. Windheim, archi- 
tectural designer, of the Leo A. Daly Co.; installed by the Miller Electric Co., 
both of Omaha, Nebr. 


Lighting data submitted by E. C. Knudson as one solution to a lighting problem and 
to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 











Integrated Ceilings for Illumination 


Integration is a key word in design and construc- 
tion today. The modern air conditioned building 
with ever expanding systems of illumination pre- 
sents a unique problem of design wherein the ele- 
ments of illumination must be combined with the 
ceiling system and air conditioning to reflect a 
pleasing appearance and an economically justified 
design. While the physical elements of design must 
be integrated, for appearance, the economics must 
also be integrated into the overall cost, to justify 
the necessary higher lighting levels and .better 
quality of illumination. 

Air-conditioning engineers are concerned with 
the “heat gain” from lighting systems and its rela- 
tive effect on the cost and operational characteris- 
tics of air-conditioning systems. A paper by Stur- 
rock and Schutrum,’ “A Study of the Extraction 
of Heat from 
Cooled Rooms,” 
dissipation from luminaires, and it is the intention 


Fluorescent Luminaires in Air 


discussed the problems of heat 


of this paper to discuss new design and application 
techniques for the integration of lighting and air- 
conditioning in order to achieve optimum eco- 
nomies through the use of “Integrated Ceilings for 


Illumination.” 


Definitions 


The phrase “Integrated Ceiling System,” as used 
in this paper, is defined as a ceiling and lighting 
system built of non-combustible components where- 
in certain elements of the ceiling system and light- 
ing system are common to each other, and wherein 
the fluorescent lamp ballasts are located above the 
ceiling plane, and are attached to the ceiling sus- 
pension grid. 

Integrated ceiling systems have been developed 
for use with various ceiling materials and lumi- 
naires ranging from exposed lamps for markets and 
industrial installations to enclosed surface mounted 
installations with 


and recessed luminaires for 


higher quality illumination. 


A paper presented at the National Technical Conference of the 
Illuminating Engineering Society, August 17-22, 1958, Toronto, Ont 
AuTHoR: Consulting Engineer, Burbank, Calif. 
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By J. S. HAMEL 


The Basic System 


Fig. 1 illustrates the elements involving a sus- 
pended modular ceiling system. Extruded alumi- 
num structural sections “A” form the basic grid of 
the ceiling. A raceway “C” of extruded aluminum 
attached to some of the main runners of the grid 
serves as a raceway for conductors. These raceways 
correspond to the spacing of fixture rows. Ballasts 
“B” are mounted on the raceway “C,” and lamp 
holders in a box “D” are attached to the underside 
of the grid, in single or multiple to form a continu 


ous or intermittent line of lamps. Wiring from 


raceway to lamp holders is through connector “E.” 
Branch electric circuits connect to the raceway 
through junction boxes attached to top of raceway. 

Figs. 2 and 3 show a more detailed cross section 
of several types of raceway in common use and 
illustrate the relation of the various components. 

In the foregoing, Figs. 2 and 3, two basically 
different approaches are made to the problem of 
integrating the raceway into the ceiling system. 
In Fig. 2, the electrical components of the ceiling 
systems are attached to the ceiling grid after the 
grid has been installed. In Fig. 3, the raceway is 
a part of the ceiling grid and is installed by the 
trade installing the ceiling grid. 

These two systems illustrate two different ap- 
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Figure 1. Basic elements of a typical Integrated Ceiling 
System. 
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Figure 2. Detail of raceway and luminous elements — 
raceway attached to ceiling system. 


proaches to the integration of the raceway into the 
Each system has distinct ad- 


ceiling grid system. E 
Fig. 2 separates 


vantages. The one illustrated in 
the electrical components from the ceiling grid so 
that the work of the electrical trade can be done 
after the ceiling has been erected. The system 
illustrated in Fig. 3, while raising a question of 
trade jurisdictional conflict permits more extensive 
shop fabrication in that the ballasts, lamp holders, 
and wiring may be shop assembled in units, reduc- 
ing field labor costs. 

The general appearance of typical installations 
of integrated ceiling systems are best illustrated by 


three interiors shown in Fig. 4. 


“A” — Exposed lamp installation in a _ typical 
market. 

_ Plastic enclosed luminaire 

“©” — Semi-recessed luminaire with plastic dif- 


fuser 

In addition to the simplicity and economics of 
the combined ceiling and lighting system, for air 
conditioned structures, heat dissipation from bal- 
lasts becomes an important factor, in consideration 


of air conditioning 


Analysis of Heat Dissipation 


Fig. 5 shows a line diagram to illustrate a typical 
system of air-conditioning and an integrated ceil- 
ng system. The air-conditioner circulates air, after 
ooling or heating, to the room, where it is diffused 
into the conditioned area through air diffusers. 
Room air is returned to the air-conditioner, but 
because of the need for constant fresh air to be 
added to the conditioned space, only about 70 per 
This creates 
a positive pressure in the conditioned space and it 
is the usual and good practice to exhaust this air 
with exhaust or relief fans. Where there is a ceil- 


ing cavity, it is used as a relief exhaust plenum and 


cent of the air supplied is returned 
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Figure 3. Detail of raceway and luminous elements — 
raceway is part of ceiling system. 


room air enters this plenum through relief grilles 
in the ceiling, to be exhausted to the exterior. 

From published data* on fluorescent lamp bal- 
lasts, the loss for high power factor type ballasts 
with two 96-inch slimline lamps operating at 425 
ma will vary from 26 to 34 watts per two-lamp bal- 
last, with an average of 30 watts per ballast which 
is approximately 17 per cent of the input power 
with lamps rated at 74 watts. For the 1500-ma 
rapid-start lamps, the ballast loss is approximately 
80 watts per two-lamp ballast, also, approximately 
17 per cent of the input watts with lamps rated at 
200 watts each. It will accordingly be assumed in 
this discussion that approximately 17 per cent of 
the power input to a fluorescent lamp is ballast 
loss and this loss is radiated and convected from 
the ballast, in the form of heat which must be 
either removed by exhaust or absorbed by the cool- 
ing system. 

Since the “heat gain” in air-conditioned spaces, 
from lighting, is directly proportional to the watt- 
age input to the lighting system, it can be assumed 
that if the ballasts are removed from the condi- 
tioned space and located in a ventilated ceiling 
plenum, approximately all the “heat gain” from the 
ballasts can be eliminated from the air-conditioning 
load. The exhausting of the ceiling plenum is a 
usual and necessary part of the air-conditioning 
system to relieve the fresh air added to the recireu- 
lation air system with integrated ceiling systems. 
The ballast heat loss is absorbed by the exhaust 
room air moving through the ceiling plenum and 
hence may be eliminated from the air conditioning 
system heat gain. 

Fig. 6 shows the effect of lighting load on air 
conditioning capacity. Using as an example from 
this table (an installation of 6 watts per square 
foot for a large office where 100 footeandles of illu- 
mination are provided) it is indicated that approxi- 
mately 41 per cent of the total air cooling capacity 
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is required for various lighting loads. If the bal- 
lasts were not located in the air-cooled room space 
as illustrated in Fig. 5, this percentage would be 
reduced from 41 per cent to approximately 34 per 
cent since the ballast losses amounting to 17 per 
cent of the total power input, would be dissipated 
in the ceiling plenum and not added to the room 


heat gain. 


Economics 

Building costs today are generally equated to a 
cost per square foot of structure. The total cost 
per square foot is not always the sum of all com- 
ponents of the structure. This is particularly true 
where some components result in cost reduction of 


oe 4 





Figure 4B. Plastic enclosed luminaire. 
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Figure 4A. Exposed lamp luminaires 
in typical market. 


others. The actual cost per square foot for illumi- 
nation and/or ceiling systems must account for the 
“net” cost to be a true cost figure. With integrated 
ceilings, this factor becomes increasingly important 
because of certain contributing costs and savings 
which must be accounted for in determining the 
true cost of illumination. 

Using an average air conditioning installation 
cost of $600 per ton* of refrigeration, if 41 per cent 
of this were lighting load, the cost of lighting in 
terms of tons of refrigeration would be $246 per 
ton. The savings applied to this figure would be 17 
per cent of $246 or $41.82 per ton of refrigeration. 


*One ton of refrigeration is the equivalent of 12,000 BTU per hour. 
Costs per ton miy range from $600 to $1000 





Figure 4C. Semi-recessed luminaire. 
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In a large office installation of 100,000-square-foot in the case of integrated ceilings, and would be re- 
area, which would require approximately 4QQ tons flected in savings in tonnage as described above. 
of refrigeration, the savings would amount to To cite an unusual example, but not an uncom- 
$16,728 or approximately 16.73 cents per square mon one, the investor in buildings or owner is usu- 
foot of floor area. ally faced with the problem of whether or not he 
Sturrock and Schutrum conclude in their paper’ ean afford a quality lighting installation with a 
that, “When these direct types of luminaires are “ceiling,” referring to the usual dry type of sus- 
built into a ventilated ceiling with glass or plastic pended “false ceiling.” The exposed detail of steel 
bottom plates, or are installed above a ventilated framing, or wood construction, with ducts, pipes, 
false ceiling, it seems evident that the low tempera- conduits, beams and girders is not desirable as a 
ture radiation and convected heat transferred into ceiling, for both aesthetic and practical reasons. 
this room will be considerably less than obtained Table I shows a tabulation of costs made re- 
from luminaires suspended below the ceiling.” It cently in connection with a large office for an air- 
is assumed that this conclusion could be expanded craft manufacturer on the West Coast and illus- 
to include “luminaires attached to the ceiling,” as trates the hidden cost factors, which make it pos- 


sible to build a first class installation with good 
illumination, at no increase in cost, or in some cases 




















; at a savings in cost. 
; The following is a clarification of cost items in- 
j eluded in Table I: 
7” Item 1 in estimate in Table I is based on vermicu- 
: lite roof on corrugated steel sheets, and in- 
; cludes both transmitted and solar heat gain. 
8 20 In the case of the integrated ceiling, the heat 
: gain is reduced by the added insulation pro- 
i | vided by the ceiling (1-inch Fiberglas). 
? Item 2 in estimate in Table I is based on 3.0 watts 
“ per square foot derived from two 96-inch slim- 
: line lamps at 8 feet on center in continuous 
: rows. Savings with integrated ceiling reflects 
# of 3 : i ~ 5 woos ° reduction of ballast heat gain. 

a ee nee Item 3 in estimate in Table I reflects the reduced 
Figure 6. Effect of lighting load on air cooling capacity. room volume with a suspended ceiling as op- 
(Reprinted by permission of the authors, from Sturrock, posed to the same room without a ceiling. The 


Walter, and Schutrum, Lester F., “A Study of the Ex- 
traction of Heat from Fluorescent Luminaires in Air , 
Cooled Rooms ” ILLUMINATING ENGINEERING, Vol. culated and the proportional amount of fresh 

LII, No. 11, page 569 (November 1957). air required. Cost per ton of refrigeration is 


reduced room volume reduces the total air cir- 
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TABLE I — Cost Breakdown for a Typical Air Conditioned Office, Showing Economics of Integrated Ceiling System. 








Without Integrated Ceiling 
Heat gain through roof ............ 52 tons 


- 


2. Heat gain —lighting ...... ; 49 tons 
8. Heat gain—fresh air (25% of 

room volume based on 8 air 

changes per hour)  ..........00+ 72 tons 


173 tons @ $600 $103,800.00 


Cost of lighting 58,000 square feet @ 70c .......... 40,600.00 
Painting ceiling cavity — two coats white ............ 14,250.00 
Insulation of ductwork (none required) .............. oe 
$158,650.00 

155 


TOTAL 


PF? 





Net DIFFERENCE IN CosT . 3,650.00 


average nominal for complete system includ- 
ing ducts, refrigeration, fans and controls, for 
simple single duct system. 

Item 4 in estimate in Table I in case of room “with- 
out ceiling covers cost and installation of RLM 
20 per cent uplight, two-lamp 96-inch slimline 
luminaires in continuous rows, & feet on center 
as opposed to cost of a two-lamp continuous 
luminaire with acrylic plastic enclosure, with 

brightness of 600 


Ceiling cost is included as part of lighting 


maximum footlamberts. 
cost in the case of integrated ceilings and in- 
cludes suspension system and 2-foot x 4-foot x 
34-inch white finished Fiberglas panels. 

Item 5 in estimate in Table I covers cost of painting 
roof cavity, pipes, ducts and underside of roof, 
two coats white. 

Item 6 in estimate in Table I cevers cost of 2-inch 
Fiberglas insulation on ducts above ceiling. In 
the case of “no ceiling,” the ducts are exposed 
in the conditioned space and so do not need to 
be insulated. 

Other cost factors, walls, floors and other internal 




















1500-ma lamp application for indirect 
lighting. 


Figure 7. 
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With Integrated Ceiling 


1. Heat gain through roof ............ 32 tons 
2. Heat gain — lighting 

(less ballast losses) , 41 tons 
3. Heat gain—fresh air (25% of 

room volume based on 8 air 

changes per hour) 57 tons 


TOTAL 130 tons @ $600 $ 78,000.00 


4. Cost of lighting and integrated ceiling, 58,000 

CEMAED Geet GB GSB.BS ncocccccccccecccsccseveccascseccee anal 
5. Painting ceiling cavity (none required) _ . —— 
6. Insulation of ductwork “ 4,500.00 


72,500.00 


$155,000.00 


heat gains are the same in either case and hence 
are not included in the cost comparison. 


High Output Fluorescent Lamp Application 


“Integrated Ceilings for Illumination” point to 
a method of practical and economical application 
for the new 1500-ma lamps for general interior 
lighting. 80- to 100-footcandle, indirect lighting 
installations, sometimes referred to as “poor man’s” 
luminous ceiling, can be provided through use ot 
fixtures of a type illustrated in Fig. 7. The prob 
lems of ballast noise and ballast ventilation are 
solved by use of the ballast mounted in the venti 
lated ceiling plenum. With acoustical fiber ceiling 
panels, ballast noise is reduced to acceptable levels. 
Ballast heat is dissipated into the ceiling plenum 
and does not become a part of the air conditioning 


load. 


Conclusions 


(1) By analyzing the illumination and air condi 
tioning heat gain factors in a modern building, and 
through careful integration of design elements, 
savings in costs of air conditioning can be used to 
justify improved illumination. 

(2) Heat gain in air conditioned spaces from 
lighting can be reduced approximately 17 per cent 
of watts input into lighting system, resulting in 
savings in air conditioning costs. 


3 General 


lighting application of 1500-ma 
high output fluorescent lamps in offices, drafting 
rooms, ete., to provide comfortable high level in- 
direct lighting levels at low cost is possible and 
practical with the application of integrated ceiling 


systems for illumination 
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DISCUSSION 


W. F. Burrzer:* This is an interesting paper. Its impor 
tance lies largely in its general over-all approach to the 
bjeet of environmental control rather than the specialized 


In this day 


ghting approach which we so often deal with 
f specialists, it is indeed good thing to hear occasionally 
from a “generalist.’ 


rhe particular example which the author gives, of a large 
ne-story office building, incorporates factors which might 


ve exist with other lighting systems. Most of the savings 


rise from the ise Of a hung ceiling per 8e, that is, the 
mination of the painting of ceiling cavity, the reduced 
ut gain through the roof and the reduced volume of the 
ir-conditioned space These savings are more dramatic 
than would be the case in multi-storied construction where, 


example, heat gain from the roof would be a much less 


mportant nsideration 
It is true, of course, that the advantages cited which 
esult from placing the ballast above the hung ceiling also 
f recessed equipment is used rather than surface 
juipment th a remote ballast as in the system described 
It beer r experience that when a hung ceiling is 
ns ‘ ther . general preference for recessed equip 
ment rather than surface equipment We have also found 
hat if shielded lighting is required and larger diffusers of 
ver brightness are in mind, that the cost of recessed light 
ng is not appreciably higher than that of the system which 


is described 

One limitation of the system at present is that it is 
vailable only for exposed grid ceilings which many archi 
teets and others do not care for because of the appearance 

the pronounced pattern on the ceiling 

There is another limitation which is that as compared to 
recessed equipment which is simply “laid into” an opening 
im ar exposed grid ceiling ind which can be connected to 
in outlet box by a length of flexible conduit, there is a 
restriction on flexibility in the system deseribed, due to the 
necessity of locating the fixtures directly below the raceway 


While the raceway ean be moved, if desired, this will gener 


‘ , 


ent quit 1 hat more vork than moving a ‘ lay in 


The author mentions the use of this new svstem with 


imps This would certainly seen te be an 


h-output | 


mportant application for this idea, due to the heat and 
noise problems associated with the new high intensity 
es, which are making appreciable inroads into the fields 


flies brary and drafting roon ighting among others 


VW. F. Spreer lhe author has presented what is funda 
menta n advanced idea, but the assumptions made in 
computing the cost figures appear to be unsupported by any 


Fresh air does not necessarily vary with building 
lume, but even assuming that a particular design required 
he quantities stated, it does not appear feasible to have 

per cent of the exhaust air absorb 100 per cent of the 
heat rejected by the fluorescent lamp ballasts. A certain 
percentage of the heat will always be transferred into the 
room down through the ceiling It is diffieult to envision 
from Fig. 5 how the air from the room could reach all of 
the affected ceiling areas without a rather elaborate system 
t 


of return grilles for allowing the air to penetrate the ceiling 


Lightolier Ir lersey City, N. J 
Research Laboratory, American Society of Heating, Refrigerating 
and Air Conditioning Engineers, Cleveland, Ohio 
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at random, with the resultant problem of periodic cleaning. 

From the air conditioning point of view, it would be very 
desirable to have more information on the system, particu 
larly some data on the actual thermal performance. 


W. 8. 


with this vital matter of the relationship between lighting 


FisHEeR:* We are pleased to find others concerned 
and air conditioning. It is also gratifying to see practical 
methods of approaching this problem such as the one found 
in this paper. 

Now that we have a basis for specifying more realistic 
and more adequate lighting levels in commerce and indus 
try, many lighting engineers will be faced with the challenge 
of better coordination of lighting and air conditioning sys 
tems. While conventional methods of air conditioning can 
be used to handle the heat loads created by lighting sys 
tems providing as much as 1000 footeandles, this is a brute 
force method of accomplishing the desired cooling. Further 
more, there will be many customers for lighting systems in 
the future who will settle for less illumination than needed 
because their budgets will not stand the lighting costs 
together with the additional costs imposed by air condition 
ing. Considering initial equipment costs only, for every 
dollar spent for lighting, about 75 cents must be spent for 
the air conditioning necessary to take care of it. A major 
challenge before us is to coordinate lighting and air condi- 
tioning in our ceiling systems so that costs are minimized. 

Mr. Hamel points the way to a very significant method of 
reducing air conditioning costs; that is, using air that is 
normally bled off from the system to cool the ceiling cavity 
and the ballasts which are located there. While the example 
analyzed in the paper is that of a single-story commercial 
building having considerable solar heat gain through the 
roof, this scheme would also be practical for a multi-story 
building having suspended ceilings and say, conventional 
troffer lighting. In troffers, as much as 75 per cent of the 
watts input to the luminaire is in the form of or is reduced 
to long wave infrared which heats the surrounding air and 
luminaire parts. This heat is available for transfer out 
side the occupied space before it becomes a load on the air 
conditioning system through methods similar to that de 
scribed by Mr. Hamel. 

One would suspect that the 17 per cent figure given for 
heat removal due to the location of ballasts in the ceiling 
eavity is a conservative figure. Lower cavity temperatures 
should result in lower temperature of ceiling parts and 
provide for more rapid heat transfer in this direction from 
surface mounted or suspended lighting units. The higher 
the proportion of upward light from the luminaires, the 
more effective heat removal through the cavity would be. 
Furthermore, the lower ceiling temperature should reduce 
the radiant heating effect of the ceiling and permit some 
what higher room air temperatures for the same effective 
skin temperature of the occupants. Is this a significant 
factor, and has it been considered in the design of any 
integrated systems? 

In the ease of continuous row troffer lighting, there is 
an opportunity to withdraw the air from the occupied space 
through the troffers, connect a duct to the troffers and 
exhaust the air to the outside. This scheme, involving the 
use of high output lamps in the troffers is presently being 
installed in the area devoted to office lighting at the Gen 
eral Electric Lighting Institute at Nela Park. Lighting 
levels in excess of 500 footeandles will be provided (see 


*General Electric Co., Cleveland, Ohio 
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Figure A. In this continuous row troffer lighting in- 


stallation, air is withdrawn through the troffers, then 
exhausted through a duct connected to troffers. 





Fig. A). 
off all the long-wave infrared output of the lamps together 


Air velocity past the lamps is controlled to carry 


with much of the radiant energy which is absorbed by the 
luminaire itself. It is anticipated that more than 50 per cent 
of the watts input to the luminaire can be removed in this 
manner. This installation is expected to provide much valu 
able information concerning the relationship of lighting and 


air conditioning. 


Bitt F. Jones:* Mr. Hamel’s paper is a definite step in 
the direction of synthesis of the luminous, thermal and 
acoustic environments, placing proper emphasis on the con 
sideration of the problem as a whole instead of as un 
related parts, which has often been the case in the past. 
The benefits to be gained by integrating these systems into 
one unit are numerous. 

In performing this integration, however, we should not 
lose sight of the necessity for maintaining quality in each 
of the systems, and not compromise simply for ease of 
integration. From the lighting standpoint, this has been 
the major flaw with all of the currently manufactured inte 
grated ceilings. Not one of the systems pictured in the 
photographs will meet the current office lighting practice 
The bare lamp system, while excellent for markets, has 
only economy in its favor for other types of installations. 
The plastic-enclosed units are far too bright from a direct 
glare standpoint. In the interests of economy, the recessed 
types have always been made very narrow, and an attempt 
has been made to get as much light as possible out of the 
narrow channel, resulting in low efficiency, high reflected 
giare, and (in the case of the dropped panel type) high 
direct glare. 

This does not mean that quality lighting cannot be ob 
tained with integrated ceilings. It most definitely can, and 
Fig. 7 gives one excellent approach. Unfortunately, this 
also gives a higher cost. In the surface and semi-recessed 
applications, quality can be obtained by using more area 
and closer attention to lighting principles. These also will 
undoubtedly raise the cost. On several occasions I have 
been asked by a client how he could improve the quality of 
his integrated ceiling, with which he was not satisfied. On 
each occasion the solution has been considerably more ex 
pensive than would have been the case had the manufacturer 


designed his system for lighting quality in the first place. 


G. H. Perry:** Perhaps Mr. Hamel has had opportunity by 
now to consider the merits of high-frequency lighting. The 
paper, “Design and Application of a New High Frequency 


*Smoot-Holman Co., Inglewood, Calif 
**Canadian Westinghouse Co., Ltd., Lighting Division, Granby, Que 
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Power Source for Fluorescent Lighting” by Messrs. John 
son, Winpisinger and Roesel certainly pointed up several 
virtues of their system which parallel those mentioned by 
Mr. Hamel in favor of the integrated ceilings for illumina 
tion which he discussed. In the ease of the former paper, 
an obviously-desirable condition for the described frequency 
converter would be exterior to the room proper, by locating 
units, together with associated ballasts, above the false 
ceiling. The fact that the former paper dealt with a rapid- 
start system while the latter dealt with a slimline system 
matters really little. A metal reflector plate is available for 
the first of the two-surface-type systems described, and the 
more efficient rapid-start system should therefore function 
without any problem. With the further reduction in heat 
loss, t.¢., with the increased efficiency of the high-frequency 
system, it would be interesting to obtain Mr. Hamel’s views 
as to whether or not such a composite integrated system 
would further reduce the prime and operating costs of air 
conditioning equipment. 

Here is another consideration. The lamps could be located 
above the ceiling. The suspended ceiling panels could be 
replaced by translucent plastic panels. These changes would 
result in creating a luminous ceiling, which is generally 
accepted as the best condition of lighting. But, the added 
benefit of doing this would be that the heat produced by the 
lamps would also be dissipated directly into the plenum 
chamber. Essentially, all heat produced by the lighting 
system could thereby be easily removed by the plenum 
exhaust fan. 

As a final point, I am wondering whether provision could 
be made for reclamation of the dissipated heat during the 
winter months. If so, could such a process reduce the prime 
and operating costs of heating equipment substantially? 

I believe the above considerations should be made in gain 


ing further ecaleulable economies with such installations 


J. 8S. Hamet:* Mr. Blitzer’s comments on the subject mat 
ter of the paper are well taken, but are concerned largely 
with specific details of the type of equipment covered in th 
paper. It was the intention of the paper to bring to light 
the economics involved in the integration of lighting equip 
ment with ceilings in general, and while specific items might 
be mentioned categorically in connection with the system as 
indieated, the implication is of a broad nature and there 
fore, should not be concerned primarily with specifie details 


I agree that many suspended ceiling systems naturally adapt 


to recessed equipment; however, it should be pointed out 
that economies dictate the less expensive surface mounted 
unit in most cases 

I agree with Mr. Spiegel that certain portions of heat 
from the ballasts would be transmitted through the ceiling; 
however, the figures used in the heat emanation from the 
ballasts are so conservative that any variation in this 
respect would be more than absorbed by the conservativs 
ness of the figures. 

The question of quantities of fresh air used in buildings 
varies with occupancy and location of structures. It should 
be noted, however, that a general rule of thumb of 25 per 
cent of total air is considered to be good standard practic 
for the majority of office air conditioning jobs 

Mr. Spiegel’s comment on how the air gets into the ceil 
ing is interesting, but rather simply answered inasmuch as 
ceiling grilles are installed in ceilings of this type at ran 
dom points throughout the ceiling areas to provide for 


adequate breathing action between ceiling and floor and to 


Author 
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illow for the air exhausted from the ceiling pienum space 


to be laced by room air through a fairly uniform distri 


bution such ceiling grilles 


The reference to cleaning in Mr. Spiegel’s discussion is 
not quite clear. Does he mean cleaning of the luminaires or 


eaning of ceiling grilles? 
l am p e o have Mr 


His comment relative to lowering of 


Fisher’s discussion and have 


und reduction of radiant heating effect 

le insofar as internal design 

ire concerned. This is not really a 

wuld searcely be put down in terms 
without rather elaborate test data 

k Mr. Jones for his very interesting 

I agree that many of the manufac 


t for 


lighting systems ceilings do not 


1 luminaires at this time. My feeling 
ghting yplication will grow and im 
ops id there is much to be done, 
connection with lumi 


irers of integrated 


Boundary Lighting 


mili 


Going garden lighting one step further, the owner of 
this country estete in Georgia has illuminated the fence 
enck g his acres. The fence, which is white, is of the 
“Kentucky” or “Union Jack” type and is used as a 
reflecting surface. The lighting unit consists of a por- 
celain weatherproof socket with an 8-inch semi-parabolic 
specular aluminum reflector, using a 10-watt inside 
frosted lamp. Units are mounted on the cross-bars of 
the fence on 10-foot centers. Illumination is 5 foot- 
candles, 

The lighting is controlled by a time cl 
dusk and off at 11 or 12 p.m. For special holiday or 


k to go on at 


system of this type has not yet been built, it is difficult to 
say definitely that it will cost more or less. Much work 
should be done in this connection and probably will be in 
the near future. 

Mr. Perry’s comments regarding the application of high 
frequency lighting in connection with integrated ceilings 
certainly are timely. However, it is my opinion that the 
savings in heat gain in the space, due to the elimination of 
ballasts in connection with high frequency lighting, could be 
accomplished without the use of an integrated ceiling prin 
ciple. There is no question that the removal of the convert 
ing equipment and ballasts, remote from any system of 
fluorescent lighting, will certainly remove the heat of these 
devices from the space which is being illuminated. 

Mr. Perry’s question as to whether or not this heat could 
be used in the winter months for reducing the heating re 
quirements for a structure can be answered in the affirma 
tive, provided that a satisfactory air heat exchanger can 
be developed for transferring the heat energy from the 
exhausted air into the incoming fresh air. Such an air-to 
air heat exchanger is currently being developed by a com 
pany on the West Coast, and someday in the future may be 
i reality. At the present time, however, there is no satis 
factory and effective air-to-air heat exchanger available to 


effect this type of heat exchange 


for a Country Estate 


Christmas lighting, red, blue, green and amber lamps 
have been used for decorative color effects. 

In addition to its decorative and safety features, the 
lighting of the fence has produced a financial advan- 
tage. Since much of the fence encloses a cow pasture 
for registered Guernseys, the extra hours of light have 
increased milk production. 

This installation, by Robert J. Kuzell, Kuzell and 
Co., Decatur, Ga., won honorable mention in the na- 
tional MMILJ contest, having previously taken top 
honors in the Georgia Section and the Southeastern 


Region. 
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Prediction of 


Illumination Under Downlights 


ee alone or supplemented 
with other types of lighting, to illuminate exten- 
sive areas are becoming ever more common. These 
fixtures are generally designed so as to throw most 
of their light output in the zone between nadir and 
a definite maximum angle from the vertical. High 
brightness at normal viewing angles is, therefore, 
avoided. 

Several methods of calculation are available for 
this type of illumination, such as the flux method 
and the interreflection method. These methods 
make possible the quick and simple determination 
of the average illumination on a horizontal working 
plane. This average illumination may differ from 
the real illumination at each point by variable 
amounts depending on the spacing between units, 
and their candlepower distribution as related to 
their height above the working plane. 

Very often it is necessary to know the illumina 
tion changes at different points of the working 
plane. When the manufacturer’s recommendations 
regarding ratios of spacings to heights above work- 
ing plane can be followed, a reasonably uniform 
illumination can be expected. Often it is found 
that these recommendations cannot be followed for 
architectural or other reasons. Then it becomes 
necessary to know how far from uniform the illu 
mination will really be. When a choice between 
several possible fixtures has to be made it is indeed 
desirable to know which of them will light the 
plane. When the manuacturer’s recommendations 
given area with maximum uniformity. 

The only method that will supply these answers 

This 
Short- 
euts are available (including some developed by 
this author, ILLUMINATING ENGINEERING, Vol XLI, 
January 1946, pages 39-76 


may require more time than is generally available, 


is the point by point method of calculation. 
method, however, is inherently laborious. 


Even these shorteuts 


especially when comparisons between many possible 
units have to be made. 

For these reasons it was considered that some 
new method requiring no more work than is nor- 


AuTHOR: Illuminating Engineer, New York, N. Y. Developed in 
connection with consultation work for Edison Price, Inc 
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Illumination Under Downlights 


By ISAAC GOODBAR 


New charts making possible immediate com- 

parisons between the illumination levels at 

several critical points, under downlights of 
any candlepower distribution. 


mally required for average flux computations, but 
based on point by point calculations, would be de 
sirable. These would supplement other available 
methods of calculation, making it possible to pre 
dict variations of illumination on several critical 
points. 

This paper presents a method, based on point by 
point calculations, which makes possible the imme- 
diate determination of relative illumination values, 
in several critical points on the working plane, 
without performing even a single arithmetical op- 


Mounting 


height 
angie 
‘ Working plane . 
Points A,B and ) 
more than this —~ 


istance fram walls 
fy 
Clevation 


Figure 1. 
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pacing between fixture 


Figure 2. 


methods are limited to the follow 


units emit most of their light output 
only up to a certain limiting angle with 
nadir. The flux emitted beyond that angle 
is relatively small and can be neglected 


3 and 4 


this angle is always larger than 45 degrees 


in the charts presented (Figs 
b) The units are located in a regular pattern, 
forming simple geometric figures (such 
as squares, rectangles, triangles, parallelo 
grams, triangles or hexagons In the 
harts presented the units are assumed to 


located in the vertices of squares (Fig 


The points considered are located at a dis 
tance from the walls large enough so that 
a lighting fixture exactly over them would 
not send any light to the walls, above the 
working plane, except at angles beyond 
the limiting angle mentioned In the 
harts presented, the points considered, 
\. B and C (Fig. 1 are assumed to be 
ed at a distance from the walls larger 

an the mounting height (height of fix 


tures above working plane 


al situations, involving downlights, 
iin these limitations, so that these 

often be found applicable 
part of this paper, the new charts are 
present and their use explained. By means of 
the eharts of Figs. 2, 3 and 4, the relative illumina 
tion on points A, B and C will be obtained without 
doin i sing) 


proportional to the total illumination on the points 


omputation. These values will be 


considered. onlv if the fixtures send no light be 


vond the limiting angle and if reflections from 


When the 


proble onsists in the comparison of several dif 


and walls are disregarded 


floor. ceiling 
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ferent fixtures, as these factors are all bound to 
improve the uniformity, they may be safely dis- 
regarded. 

The chart of Fig. 9 makes it possible to trans- 
late these relative values into absolute values of 
illumination. In general this will not be necessary 
as the average values can easily be determined by 
other methods, as mentioned above. In this paper, 
particular application of the charts to square pat- 
terns is considered. In its second part how to pre 
pare similar charts for other situations is ex- 
plained, always involving square patterns. Only 
the charts of Figs. 3 and 4 may have to be pre- 
pared especially for special situations, Figs. 2 and 
9 are completely general and applicable to any 
situation or pattern. Finally, in the Appendix, the 
mathematical basis of these methods is presented, 
as well as their application to different types of 
geometrical patterns. 

Part | PRESENTATION OF THE NEW CHARTS 

The technique presented is based on the use of 
the charts of Figs. 2, 3, 4 and 9. Of these, only 
those of Figs. 3 and 4 are basically new. Figs. 2 
and 9 have only the purpose of avoiding some sim- 
ple numerical operations, making possible the en- 
tire computations without any arithmetic whatso- 
ever. 

All that is required to determine the illumina- 
tion on the points A, B and C of the working plane, 
is a candlepower distribution curve drawn to any 
scale (such as the one shown in Fig. 5), preferably 
on a transparent or translucent paper. This is gen- 
erally available from manufacturers 

The illumination will be determined by means of 
the three following simple steps. When only rela- 
tive values are needed, as will be the case when 


comparisons between several units have to be made, 


or when the average values are determined by 
other methods, only the first two steps are required 

a) Determination of the ratio of spacing to 
mounting height: This ratio can be determined 
immediately by means of Fig. 2, entering the 
proper spacing and mounting height in the hori- 
zontal and vertical scales, and reading in the diag 
onal lines 

For instance, if the mounting height is 11 feet 
6 inches and the spacing is 9 feet 2 inches, it is 
found that the ratio is, very approximately, 0.80 

Of course, the use of Fig. 2 is only intended to 
avoid one division. If so desired, this figure may 
be disregarded and the division of the spacing by 
the mounting height performed by slide rule or 
other known procedure. 

(b) Determination of relative illumination read 
For the 
ratio of spacing to mounting height, select the ap- 


ings, proportional to the illumination: 
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Figure 3a-c. 


O 





Figure 3b-c. 5S = 0.6. 
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Figure 3c. 


propriate chart in Fig. 3 


For the determined ratio 
0.80, the corresponding chart is the one of Fig. de 
Lay the candlepower distribution curve, such as 
the one of Fig. 5, over Fig. 3e (as shown in Fig. 6 
Where the candlepower distribution curve cuts 
the lines OA of Fig. 3e, Read 
under point A, midway between a-a, a value, which 
will be In the case of Fig 


5, this relative reading for A, is 8.9 


mark the points a-a. 


called relative re ading 


Similarly, at point B (midway between the inter 
sections b-b of the candlepower curve and the lines 
OB) the relative reading is 8.9. To obtain the rela 
tive reading corresponding to point C, lay the 
candlepower distribution curve (Fig. 5) over Fig 
$ (as shown in Fig. 7 

Where the candlepower distribution curve cuts 
the inclined straight line corresponding to the ratio 
of spasing to mounting height (in the example 
given 0.8) obtain the relative reading for point C 
In Fig. 7, for the ease considered, this relative 
reading is 9.8. 

These 


portional to the illumination at points A, B and C 


relative readings are, respectively, pro 
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A 


S = 6.70. 


Fig. 1) located, 


fixture, midway 


respectively: under a lighting 
between two fixtures and in the 
four fixtures. The 


center of illumination at any 


other point of the working plane will have, in gen 


eral, some value between the extremes at two of 


these chosen points ly the case shown. the illumi 
nation at any other point of the working plane be 
tween A, B and C will not be larger than 9.8, nor 


smaller than 8.9 (relative readings) ¢.¢., it will not 
change by more than 5 per cent above or below an 
average value. It is, of course, assumed that the 
candlepower distribution curve, such as the one of 
Kig. 4, has no important discontinuities 

To avoid the drawing of the lines a-a and b-b, it 
is advisable to reproduce a seale such as the one in 
Fig. 8, on a piece of tracing paper. Laying this 
scale so that the same reading is obtained on it, at 
each of the points a-a, for instance, it will be pos 
sible to obtain directly, under its center, the de 
sired relative reading 

When 


desired, take also the candlepower reading over 
point P 


absolute values of illumination are also 


800 candles in the case shown in Fig. 6 


(roodhar 241 











Figure 3d (above). 5 +; * Figure 3e (below). S — 0.8. 
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Figure 3f. S — 0.85. 


This will be used in the following step 

As mentioned, all the charts in Figs. 3c, 3d, 3e, 
etc. up to Fig. 3m, as well as the chart in Fig. 4, 
give relative readings proportional to the illumina 
tion on points A, B and C, taking into account all 
the light emitted by the fixtures up to a limiting 
angle of at least 45 degrees from nadir 

Charts 3a and 3b for ratios of spacing to 
mounting height equal to.0.5 and 0.6) as well as 
Fig. 4 take into 
account the light emitted up to limiting angles of: 


when used for ratios under 0.7 


degrees from nadir for a 0.5 ratio of spacing to 
mounting height, and up to 


40 degrees from nadir for a 0.6 ratio 


Fixtures designed to be located at such close 


spacings will generally emit very little light beyond 


the above mentioned angles. However, if it is de 
sired to take into account, even in these special 
eases, all the light emitted up to 45 degrees, the 
These 


charts, to be laid under the candlepower distribu 


charts in Figs. 3a-c and 3b-c may be used 
tion curves, as explained, will give the relative 
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readings due to the light emitted between the above 
These 


readings must be added to those obtained in Figs. 


mentioned limiting angles and 45 degrees 


da and 3b, to take into account all the light emitted 
up to 45 degrees from nadir 
wlumination 


¢ De fermination of absolute 


values: Absolute illumination values can be ob 
tained, when desired, by means of Fig. 9 

Enter the candlepowe r reading at P and the 
mounting height, in the horizontal and vertical 


scales of Fig. 9. Determine the corresponding 


diagonal line. For instance, if the candlepower at 
P had been 846 and the mounting height 11 feet 
6 inches, the diagonal line 1.6 is determined. 

Enter the relative reading in the right hand side 
vertical scale of Fig. 9. Follow a horizontal line 
from this point to the diagonal previously deter 
mined, then a vertical upwards. Read the illumi 
nation on the top horizontal scale. For example, if 
the relative reading had been 33, the corresponding 
illumination would be 53 footcandles, as shown in 
Fig. 9 


(roodbar 
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Figure 3g. S — 0.90. 








Figure 3h. 5 


nlights—Goodbar ILLUMINATING ENGINEERING 








Figure 3i. 5S 1.0. 


Instead of Fig. 9, the following simple formula R= relative reading obtained in the second step 
may he used described Fig. 5 
I, E = illumination (in footecandles or lux 
R (1) 
4H? Formula (1) can also be written 
° E /, R 
candlepower reading at P 


mounting height (Fig. 1) in feet or meters where: 


O 


A 


oN 





Figure 3j. S— 1.1. 
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Figure 3k. 


tH 


In the example mentioned 


S46 
1.60 


$x 11.5" 


which was the value on the diagonal line deter 
mined in Fig. 6 


It is important to mention the fact that the mul 


tiplying factor &, determined by means of Fig. 9 


or of formula (3) does not change if the mounting 





Figure 31. 
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s 


height and the scale of the candlepower distribu- 
tion curves remain constant. In such cases all kinds 
of comparisons can be made very quickly between 
different 


spacings, as then the relative readings are repre- 


the same or different fixtures at many 


sentative, always in the same seale, of the abselute 


illumination values. 


Part Il PREPARATION OF THE CHARTS 


DESCRIBED 


The mathematical basis of the charts presented 
is deseribed in the Appendix. In this part only the 


Ss 
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Figure 7. 


preparation of these charts will be explained, en- 
abling the reader to prepare charts better suited 
for his own particular purpose. 

Charts for points A and B (Fig. 3): It will be 
noticed that all the charts of Fig. 3 include two 
straight lines OA and two straight lines OB in- 
clined at certain angles and divided in equal seg- 
ments of a certain length. Knowing the angles and 
sizes it is easy to draw these lines and to join, then, 
with straight parallel lines, the points of division, 
Fig 3). 


For square layouts, the following formulae give 


as shown in the different figures 


the inclination of the lines, for any value of s (ratio 
of spacing to mounting height 
Angle POA = tan! s 


Angle PO B= tan—' (448) 


and the larger 
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Angle POB=tan™?! (4e\/5°s 6 
The length of the divisions on the different 
straight lines, in inches, are: 

OA (vertical ) 1/, inch 

OA (inelined 1/16 (1 +s 

OB inside 1 s 1 T 

0 B outside 1 16 1+ 


Each chart so constructed will take into account 
all the light emitted by the luminaires below an 
angle of tan~'\/2-s. If corrective charts to in 
elude the light emitted up to an angle of tan~'2s 
(like Fig. 3a-c 
sary to know the slopes of the lines OB, OA and 
OC (Fig. 3a-ce 
ments into which they are divided. 


have to be made, it will be neces 
as well as the lengths of the seg 


These angles are given by the following for 


mulae: 


Goodbar 





3 20 7 and the lengths of the divisions: 
OA: '/, (1+287)'5 
OB : ¥/4 (1+%/qs?) 


15 20 ] oc.) 1 (1+5 os" 1.5 


/ 


APPENDIX 
Mathematical basis of the methods presented: 

Let us assume a lighting layout consisting of many units 
located on the vertices of squares, as shown in Figs. 1 and 
10 and that the illumination at points A, B and C is to be 
determined. As mentioned previously, all the light emitted 
by the fixtures at angles equal to or larger than tan~! V 2-s 
will be neglected. 

The illumination at point B, located, in plan, half way 
between two units (Fig. 1) will be considered first. This 
illumination will be the result of (Fig. 10 

(1 The illumination due to the two units 1: The light 
that reaches point B is emitted by these units at an angle 
a from the vertical; the candlepower at that angle will be 
ealled I,. The illumination due to the two units 1, at the 





point B is: 
la 


Figure 9. but (Fig 


Angle POA =tan-'v\/2:s 
Small Angle POB =tan~'1.5s 12 
Large Angle POB =tan~'e/13 13 
Angle POC =tan~'e\/10+s 
and the lengths of the segments into which the (1+ 
lines are divided H* 
(2 The illumination due to the four units 2 will be, 


OA 2\1.5 14 i 


similarly: 


43" 16 


»g7)1-5 17 


OR outside 16 
OC : 1s 


1+2s 

OB (inside 1 +°/,s")* 15 41, 
1+13 
1+° 


If the corrective charts have to include the light 


emitted only up toan angle of tan~' 14\/13-8], or, 


approximately tan~'1.80s, they will consist of 


only three lines, as is shown in Fig. 3b-c. To con- 
struet such charts it will be necessary, again, to 
know the angles of these lines with the vertical and 412 
E no 


the lengths of their divisions. These angles are 
given by the following formulae H° 
(3 The light that reaches point B from the units 
Angle POA =tan~'\/2:s 18 emitted at an angle a from the vertical: 
Angle POB =tan~'1.5s 19 Bs 158 
tana 


Angle POC = tan~' (12\/10s H H 


Figure 10. 
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Figure 12. 


so that, as mentioned, this light plus al! the light emitted 
by the units located still farther from B, will be neglected 
The total illumination at B, can, therefore, be obtained by 


adding (26) and (30 


E, 27q4(1+ % 8*) 1-5 + 474(1+°/.8?) 1 
H? 

Let it be assumed that a chart such as those of Fig. 3 is 
prepared, as was described in the second part of this paper. 
Comparing formulae (5) with (24) and (6) with (28) it 
ean be seen that the angles POB of Figs. 3 are the same 
angles a and § of Fig. 10 

If the chart is laid under a candlepower distribution 
eurve, the lines OB will intersect the curve Fig. 6) at the 
points b,b. 

As the candlepower reading at P is J,, the lengths of th 
segments Ob will be 

OP 
and 
I, 
as these segments represent the candlepower at the angles a 


and § in the same scale in which OP represents J, 


Since in all the charts (Figs. 3 and 4 
OP 2 inches 
the lengths of the segments Ob will be, in inches: 
2le 
ind 


I, 


The lengths of the single divisions on the lines OB, 
in accordance with formulae (9) and (10 
(1+ % s*)1-5 and (1+ 
dividing 35 by 36), the readings at 


obtained: 
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the reading R, half way between them will be the average 
7 


of (3 


R 2Ta (1+ % 8) 35 + 413(1+"%/.8?) 15] (38) 


I, 


and multiplying both terms by 


sH2 


I 
Pp 

R [2Zq(1+ % s2)1-5 + 47, (14°/s82)1-5] (39) 
4H2 283s HI? 


which, compared with 


32, gives: 
I, 
R 
4H? 
identical to (1) which is, thus proved. 

Therefore, the reading half way between the points bb is 
proportional to the illumination at point B. 

In a similar way it is possible to demonstrate that the 
illumination at points A and C is obtained as it was de 
scribed, and that corrections to include the contribution of 
light emitted at higher angles can be obtained by suppl 
mentary charts such as those of Figs. 3a-e and 3b-e. 

ipplications to other types of layouts: Charts similar to 
the ones published and often the very same ones, can lb 
used to obtain the illumination under other types of regu 
lar layouts. 

The preparation of such charts (or use of published ones) 
for rectangular and triangular layouts is briefly explained 
After becoming acquainted with the mathematical basis of 
these charts, similar ones for other situations will be easily 
developed. 


If S, and S. are the two 


Rectangular layout ' 


spacings 


The illumination at points A and B can be obtained by 
means of charts prepared by a procedure similar to the on 
deseribed for the preparation ot the charts of Fig Such 

harts will take into account, for the point A, the contribu 

tion from units 6, 10 and 14 Fig and for the point B, 
the contribution from units 6, 7, 10, 11, 14 and 15. A set of 
corrective eharts such as those of Fig ae could take 
into account the contribution from units 5, 7, 9, 11, 13 and 
15 to point A and from 2, 3, 9, 12, ete. to point B 

The illumination at point €, inste id, can be obtained 
directly with the charts published, exactly as it was 
plained and using a value of s determined by the following 


formula 


where S determined graphically as shown in Fig. 11 

Triangular layout (Fig. 12): The illumination at A and 
B can be obtained from charts similar to those shown in 
Fig. 3, which will take into account, for the point A, the 
contribution of units 2, 3, 6, 7, 8, 11 and 12 and, for point 
B, 3, 7, 8 and 12 

rhe illumination at point C will be exactly ™% of the va 
obtained by the use of the charts published (Fig. 4) fo 

s s 
8165 


H H 
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Here and There 
With 1.E.S. Members 


IES General Seeretary R. G. Slauer, 
second from left, spoke at the Febru- 
ary meeting of the Eastern Pennsy!l- 
vania Section on “Lighting Highlights 
of 1959." Talking with Mr. Slauer 
after his speech are, left to right, R. J. 
Pretzman, Chairman; (Mr. Slauer); 
R. A Reynolds, Secretary-Treasurer ; 
H. F. Carroll and Joseph Freeman. 
Fighty-two attended the meeting. held 


in Harrisburg. Pa. 


Milwaukee Section’s February meeting 
E. Frank, Wakefield Co., at left in photo at left, speaking 


on “High Frequency Applications.” 


Mr. Frank is Section Chairman Marshall H. 


SA 


Fifteen Past Chairmen of the Golden 
Gate Section honored at a recent Sec- 
tion meeting were: Front row, left to 
right: C. W. Macy, 1957; Guy de 
Leuze, 1956; Harold Wright, 1955; 
James Barnes, 1954; Sol Cohn, 1950; 
D. M. Finch, 1949; H. H. Robison, 
1947. Middle row: John Walsh, 1942; 
Robert Dumme!, 1938; Romaine 
Myers, 1943; Gilbert Trosper, 1936; 
Harold Gerber, 1933; W. A. Cyr, 1945. 
Back row: Carl Martin, 1929; James 
Cravath, 1924, and Charter Member 
of IES, hidden behind Gerber. Pins 
were presented to the Chairmen by the 


grateful Section. 


At left in photo at right is R. A. Schaffer, Study Club 
Chairman. shown introducing A. B. Rowold, A. B. Rowold 
the Study Club meeting. Mr. Rowold 


discussed aspects of “Vertical Surface Illumination.” 
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Her address of new produets, the center will also pub 


New Residence Lighting Forums Forums Committee of IES. 
In K.C. and S. F. is Long Island Lighting Co., 175 Old lish a monthly newsletter coneerned with 
Country Road, Hicksville, L. I., N. ¥ the latest developments in components 


Swelling the total to 12, two new Resi 
ind their application. 


Permanent Lamp Parts Center Exhibits are already being designed 
To Be Established in New York ind all designers and manufacturers who 


ire interested in participating in the 


dence Lighting Forums of IES are now 
operating successfully, in Kansas City 


and San Francisco, the latter sponsored 
by the Golden Gate Section. Chairman { permanent exhibition center for 
“Displayease’ may obtain further infor 


of the Kansas City Forum, which held its parts, materials and supplies used in the 
, mation from Mr. Clark, at the above 


Charter meeting February 3, is Frank I. construction of lamps and luminaires 


» Mew Voeek Clits mentioned address 


Feagans, Residential Lighting Consult will open on June 1 it 
. » Su | displ centers e being 

ant for the Kansas City Power & Light according to an announcement by H anaes lisplay siete = cans 
, planned for the South, Midwest and Pa 


Co. L. A. Russell, Prescolite Manufaec Newman Clark, Executive Director o 


turing Co., Berkeley, Calif., is Chairman Product Designer Displaycase. The cen eile Coast. 
of the new San Francisco Forum. Five ter will be located at One Park Avenue, 
to the New York Furniture Ex. 94 Jose Chapter Co-Sponsors 
Industrial Vision Conference 


ti of the exhibition center \ ull-day Conference on Industrial 


Vision and 
dav, Mareh 5, at the Sainte Claire Hotel, 


additional Residence Lighting Forums adjacent 
are nearing formation. These: Oklahoma change 
City, Okla.: San Jose, Calif. : Bingham The objec 


ton, N. Y.; Springfield, Ill and San is to provide a complete ¢ 
every product and idea used in the 


learinghouss Illumination was held on Fri 


Antonio, Texas 

In addition to the phenomenal growth design and construction of lamps ne San Jose, Calit The Conference was a 

in this aetivity, all of the Residenes luminaires where designers and manufac joint undertaking of the San Jose Chap 

Lighting Forums (see list below have turers of lighting products can observe if LES, the Santa Clara County Op 
, 


attendance ind compare all available parts and suy tometric Society and the Electrical Con 


been chalking up enviable 
struction Industry Advisory Committee. 


records, ranging from 50 to 125 present ilies and obtain complete information 
" f 


and specifications on materials o inter Valuabl lecture ind workshops cle 


at every meeting (eight per year, same 


as Sections). A wide variety of pro to them. In addition to the displays ntinued on page 10A 


grams on the subject of home lighting 


and decoration have been offered at these 


meetings. Some of the most successful 


subjeets have been 


Christmas Lighting Idea Exchange 
Meeting with Residential I 
Distributors 
Panel Discussions 
Home |! I Tre Indoors and Ont 
Tours of 
What's V t So es 
Professiona pro te ighting 
Garden Lightin ¥ ind Talks 


The Forums have also been influentia 


in promoting Class I entries for local 


MMIL.J contests and bid fair to outshine 
Class II in the number competing 
IES Residence Lighting Forums 


rently flourishing are located at 


Atlante, Ga New York, N.Y 
Chicago, Ill Phoenix, Ar 
Dallas, Texas St. Louis 
Detroit, Mich San Frar 
Kansas City, Mo Salt Lake City 
Minneapolis, Minn Washington, D. ¢ 


A brochure describing the activities of OFFICERS of the newly-organized Heart of America Residence Lighting 
“Why Forum are, left to right. Reuben Sell, Member-at-Large; Kathleen Ricketts, 
Secretary; R. W. Wilson, Vice-Chairman; Frank I, Feagans, Chairman, Other 
officers not shown are Robert Battle, Treasurer and M. A. McElroy, Member-at- 


Large. More than 40 peeple attended the organizational meeting of the Forum, 


Residenee Lighting Forums, titled 
IES Residence Lighting Forums?” may 
be obtained from Miss Virginia Skinner 
Chairman of the Residences 
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s to Increase 
ind = insure 
comprised the 
Conference pro 
were manufac 
test lighting 
juipment 


Program 


Afternoon Session 


SPEAKERS at the New Jersey Section’s School Lighting Clinic included, from 
left to right, R. L. Zahour, Chairman, New Jerrey Section; Harvey Winter, 
Consulting Engineer; Professor E. M. Strong, Cornell University; Dr. C. O. 
Westby, Director of School Building Service, State of New Jersey and Dr. H. A. 
Hollingsworth, Superintendent of Bloomfield Schools. 


Certified Lighting Course woe Bn ax pe Bg - m Session 
Offered to California Contractors es Elect ' peoume of Afterneen Session — Hi I 


verintendent 


I hting 


New Jersey Section 
School Lighting Clinic 


school lighting eclimie 
rominent New Jersey 
i engineers, an 
IES members was 
New Jersey Section on 
which was held 
School Audi 

J. was dividea Yankee Chapter Meets With 

ifternoon and ev U of Mass. Students 


the sehool build The first project in the Yankee Chap 


the technical ter’s loeal “lis 


hting education” program 
resulted in a very successful joint dinner 
yur was of particular meeting of the Chapter and the Student 
resented a complete Branches of AIEE and IRE at the Uni 

hting in actual use versity of Massachusetts, Amherst 
level incandescent Lawrence Cooke, General Eleetrie Dis 
mor efficient sources trict Engineer, was the featured speaker 
fixtures used today it the dinner and his talk on “Illuminat 
or the elinie was ing Engineering Past, Present and 
Future” did much to stimulate student 
Afternoon Session interest in 


lighting and the lumination 
I 


profession during dinner, each IES 
member sat with two or three students 


whom he “sponsored’ nd answered any 
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SAFE! 
DEPENDABLE! 


All these exclusive features 
available only with APPLETON 


@ Enjoy 21/, times as much light with maximum protection 
against burn-out, and benefit from lowest possible operating cost 


“"AA-51" Series Explosion-Proof 


@ Standardized Unilet Body permits a 
variation for mounting of fixture 

@ Gasket forms a positive seal between 
Unilet body dome unit assembly 

@ Connecting Block houses recessed 
contact springs through which line 
wires are connected with screw 


terminals 

®@ Collector Ring and Center Stud are 
energized five full threads 
have been encased 

®@ Shock Absorbing “‘Lamp-Lock"’ Socket 
proiongs lamp life with its resist- 
ance te shock 


® Porous Metal Cylinder serves as a 
flame arrester and permits breath- 
ing of fixture 

® “Full-Circle” Venting acts as a lou- 
ver te aid in an even distribution 
of heat 


© Heat and Impact i estes [ate de- 
taches itse when 
globe ring is canal 

® Cast yy Guard has six sturdy 
braces fixture protection 

° eaten Vapor Fixtures available for 
250 and 400 watt lamp sizes 


Sold Through Franchi 


by installing APPLETON Mercury Vapor Lighting Fixtures! 
Where millions of dollars in capital investments are involved in 
oil refineries, chemical plants, coal mines, grain elevators, 

paint factories and other types of businesses with hazardous areas, 
explosion-proof, mercury vapor lighting is worthy of 

the most serious consideration, In these “AA-51” 

Series Vented Fixtures you get all the benefits of 

proven APPLETON design and sturdy, vibra- 

tion-proof construction resulting from years of 

pioneering effort. Investigate APPLETON .. 

the complete, interchangeable line that offers the 

maximum in protection, as well as a full comple- 

ment of accessories including mountings, reflec- 


tors, and allied equipment. Write for full details! — sercury vapor Lamos 


750 watt—C-H5 Clear 
Color Corrected 
400 watt- . = Cheer 
MI Color Cor Crees 


ed Distributors Only 


PY ad od OO), ee om i leomeiel ins. Bi 


1701 Wellington Avenue ° 


e € & 


Cetling Mounting 


Additional Types of 
Lighting Fixtures 


(Ol atlet-lelo MEG PM illalell— 


ad Bracket 
Mounting 


Vendent Mounting 





sculpture in light 


CIRCULITE is a rare development in architectural lighting...a completely 
new full-diffusing light form with a sculptured look. Surface-mounted 
24” softened square and round units look almost built-in. They feature 
a specially regressed housing so the eye sees only a smooth luminous 
surface at most viewing angles. Light stabilized styrene diffusers are 
completely frameless, swing down on hidden hinges for easy mainte- 
nance. Takes two Rapid Start Circline lamps. A refreshing and exciting 
treatment for restaurants, lobbies, stairhalls, reception areas, corri- 
dors and retail shops. For a 120-PAGE CATALOG-BINDER fully detailing 
Lightolier’s wide range of architectural lighting, write Dept. I[E-49 


LiGHTOLIER 


ARCHITECTURAL LIGHTING ¢ RESIDENTIAL FIXTURES ¢*® PORTABLE LAMPS 
MAIN OFFICE AND FACTORY: JERSEY CITY 5, NEW JERSEY 


See all the newest Lightolier designs at these authorized distributors: 


‘ 


ALABAMA 
Bermingham 

Mayer Elec. Sup. Co 
ARIZONA 

boewnx 

Brown Wholesale Elec 
CALIFORNIA 

San Pranciuco 
California Elec. Sup. Co 
COLORADO 

Denver: Central Elec. Sup 
CONNECTICUT 
Brideceport: 6. M. Tower 


Stamford: Marie Co 
DISTRICT OF 
COLUMBIA 

Maurice Elec. Sup. Co 
National Elec Wholesalers 
0. R. Evans & Bros 
FLORIDA 

Mam 

Farrey's Whsle. Hdwe. Co 
GBORGIA 

Atlanta: Atianta Ltg. Fix 
Noland Co 

ILLINOTS 


Sup. Co 
Englewood Elec. Sup. Co 
Hawkins Electric 
Hyland Elec. Sup. Co 
Wholesale Elec. Sup 
Bigia: Fou lec. Sup 
Rocklord 
Englewood Elec. Sup. Co. 


Springheld 
Springfield Elec. Sup 
INDIANA 
Pr. Wayne 
Mossman-Yarnelle Co 


Gary 
Englewood Elec. Sup. Co 
So. Bend. 

Englewood Elec. Sup. Co 
IOWA 

Des Moines 

Weston Lighting Co 
KANSAS 

Kensas City 

W. T. Foley Elec. Co 
KENTUCKY 

Paducah: Ohio Valley Sup 
LOUISIANA 

Baton Rouge 

Electrical Wholesalers 
New Orleans 

interstate Elec. Co 
MAINE 

Bangor: Standard Elec. Co 
Portle 

Holmes Elec. Supply Co 
MARYLAND 
Baltimore 

Excello Public Serv. Corp 
MASSACHUSETTS 
Boston 

Mass. Gas & Elec. Light Co 
Henry L. Wolfers inc 
FPuchburg 

Service Elec. Sup. Co 
Pittsfield: Cart Supply 
Sprengheld 

Eastern Elec. Sup 
Worcester 

Atlantic Elec. Sup 
Benjamin Elec. Sup. 


MICHIGAN 

Detrow 

Madison Elec. Co 
Michigan Chandelier Co 
Flint: Royalite Co. 
Grand Rapids 
Purchase Elec. Sup. Co 
Pontiac 

Standard Elec. Co 
Sagumew: Standard Elec 
MINNESOTA 
Duluth 

Northern Elec. Sup. Co 
Minmeapolss 

Charles A. Anderson & Co 
Northiand Elec. Sup. Co 
St. Paul: Lax Elec. Co 
MISSOURI 

St. Lomis: M. K. Clark 
NEBRASKA 

Omaha 


c Fix. & Sup. Co 
2A 


Western Elec. Dists. Co 
NEW HAMPSHIRE 
Portsmouth 

Mass. Gas & Elec. Light Co 
NEW JERSEY 

Atlantic City 

Franklin Elec. Sup. Co 


NEW MEXICO 
Albuquerque 
Aibuquerqu? Dist 

NEW YORK 

Albany 

Havens Elec. Co. Inc 
Binghamton 

Freije Elec. Sup. Co. 
Buffalo 

Buffalo incan. Light Co. Inc 


Niagera Palls: 

Hysen Sup. Co 
Poughkeepsie 

Electra Sup. Co 
Rochester 

Rowe Electric Sup. Co. 
Syracuse: Superior Elec. 


NORTH CAROLINA 
Charlotte 

independent Elec. Sup 
Durbam: Noland Co 
Greensboro 

Elec. Sup. & Equip. Co 
Kinston: Kinston Elec 
Winston-Salem 
Noland Co 


OHIO 

Akron 

The Sacks Elec. Sup. Co 
Canton: The Electric Sales 
Cincinnati: B. & B. Elec 
F. 0. Lawrence Electric Co 
Cleveland: H. Leff Electric 
Columbus 

Eigee Elec. Co 

The Loeb Elec. Co 
Dayton 

Dueliman Elec. Co 
Toledo: Gross Elec 
Youngstown 

Mart Industries 


OKLAHOMA 
Tulsa: Lawson Elec. Co. 


PENNSYLVANIA 
Allentown 

Coleman Elec. Co. 
Erie: Kraus Elec. Co 
Harrisburg 
Fluorescent Sup. Co 
Hazleton 

Power Elec. Co. Inc 


New Castle 
Midwestern Elec. Co 
Philadelphia: 

Ace Lighting Fix. Co 
Gold Seai Elec. Sup. Co 
Sylvan Elec. Fix. Co 
Pittsburgh: 

Allied Elec. Sup. Co 
Argo-Lite Studios 
Doubleday-Hill Elec. Co 
Wally Elec. Sup. Co 
Reading: ColemanElec.Co 
Scranton: Lewis & Reif 
W tlkes-Barre 
Anthracite Elec. Sup. Co 
RHODE ISLAND 
Pawtucket: 

Major Elec. Sup. Co 
Providence: 

Leavitt Colson Co 
SOUTH CAROLINA 
Anderson 

Sullivan Hdwe. Co 
Columbia 

Capitol Elec. Sup. Co 
Noland Co 

Greenville: 

Sullivan Hdwe. Co 
SOUTH DAKOTA 
Watertown 

J. H. Larson Elec. Co 
TENNESSEE 
Jobuson City: Noland Co 
Nashville 

Nashville Elec. Sup. Co 
TEXAS 

Dalias: Rogers Elec. Sup 
Ft. W orth 

Anderson Fixture Co 
Houston: 

Marlin Associates 


MINATING 


San Antonio 

Southern Equip. Co. 
VIRGINIA 

Arlington: Dominion 
Elec. Sup. Co. inc. 
Noland Co 

Lynchburg: 

Mid State Elec. Sup. Inc 
Norfolk: Noland Co 
Rosslyn: Noland Co 
WEST VIRGINIA 
Charleston. 

Goldfarb Elec. Sup. Co. 
Virginian Electric inc 
Huntington 

West Virginia Elec. Co. 
W beeling: The Front Co 
WISCONSIN 
Appleton 

Moe Northern Co 

Eau Claire 

W. H. Hobbs Sup. Co 
La Crosse. 

W. A. Roosevelt Co. 
Milwaukee 

Lappin Elec. Co. 
Standard Elec. Sup 
WASHINGTON 
Seattle 

Seattie Lighting Fix. Co. 
ALASKA—Anchorage: 
Northern Supply Co. 
CANADA 

Montreal: 

The Gray Elec. Co. 

T oronto: 

Revere Elec. Dist 
Toronto Elec. Sup. Co. 
HAWAII 

Honolul 


” 
Hawaiian Light. & Sup. Co 





ENGINEERING 


SCREEN for outdoor projection in i » United ite 
broad daylight. In this model, pro- ) similar serv 


4 


(Continued from page 10A 


questions the young men had about 


: 
minating engineering. 
Ses daiaiiinae shareeieeadiihik: hee CHEDULED VENT 
Brodeur, Jr., Yankee Chapter Program me) 

Chairman and Richard Martel, Chairman 3S : 


of the AIEE Student Chapter 
Future “education” programs for other 


local groups are being planned April 22, 1959—Coun ve Con ; June 11-12, 1959 — ‘ 


Meeting liluminating J ir y ociety ference, Chateau Laurier, Ottawa, Ont 
Grove Park Inn, Asheville 


inadian Regional Con 


June 18, 1959 Council Meeting, Illuminat 
, j - ‘ 1 Central and Sou ng Engineering Society New York, N. Y¥ 
Outdoor Projections April 22-24, 1959-——South Cent nd t t I 


eastern Regional Conference, Grove Park Inr thers are free to attend meetings incil 


In Daylight Demonstrated Asheville, N. ( 


What may be the forerunner of day April 27-29, 1959 National Association of June 22-23, 1959 Great I 
I g , 


ikes Regional 
time drive-ins was demonstrated recently 


n Maintenance Contractors ug Conference, Lafayette LIlote Buffak a 2 
; : ' Convention, Cosmopolitan Hotel, Der 

’ ‘ oot 0 q ré ' s 0 see 

om the rest of am Argentine sche June 22-26, 1959— American Institute of 
eut This was the successful demonstra May 3-8, 1959 Society of Motion F 4 Electrical Engineers, Summer and Pacific Gen- 
and Televisior Engineers, The Fontaint " Sent 

ion of film projection in broad daylight, Sneek Mien Wie ita eral Meeting, Seattle, Wash 


? 


with ordinary projectors, without any September 7-11, 1959 Nationa 
' May 4-5, 1959 — Southwestern Regional rad 


. Conference of the Illuminating Er 
. rock-Hilton Hote Houstor Pex Society, Hotels Fairmount and Marth 
the sereen itself, an 


reduction of visibility. 


rhe answer is 
vention of Isaac Goodbar New vy: May 6-8, 1959 Midwestern Regional Con 


e, Pere Marquette Hotel, Peoria, Ill _ ill otio ie 
illuminating engineer (patent pe: . October 5-10, 1959 Society of Motion Pi 


, ture and Television Engineers, Hot Statler, 
In this, a svstem of black cell May 6-8, 1959 Electrica Manufa ture ow Gok & % 


San Francisco, ‘ if 


Representatives Association of Michigan 
affect the light reaching the t } t Detroit Artiller 4 


om the projector but attenuates Detroit, Mic! *'  @etober 12-14, 1959 — National Electronics 
Conferen Ine Hotel Sherman, Chicago, IL 


any light coming from the rest May 11-12, 1959 Inter-Mountain Regional 
environment rhe sereen shown Conferer Continental Hotel, Denver, Colo October 12-16, 1959 American Institute of 
ittenuation of 314. iv images Electrical Engineers, Fall General Meeting, 
! ‘ & ’ 5 May 20-21, 1959 Building Research Insti 
emte Ca : 


Chicago, Ill 
s they would be on a sereen rence on Building Illumination, 


Statl lilton Hote 


size in an environment Senet : October 19-20, 1959 
the Unite States Natior 
s 314 times smaller. Any other May 24-29, 1959 Meee) Association of vgn y x 


. + Nittany Lion Int State (< 
r Listribute t nus Conven 
tior Conrad Hilto i 
Models up to 17 feet wi - —— November 2-5, 1959 — Eleventh Exposition 
Phe sereen. the aiid May 26-30, 1959 ecifi orthwest Re f the Air-Conditioning and Refrigeration In 


erer Banft prings Hot Banff try, ( ention Ha Atlantic City, N. J 


tion desired, however, 


space between them Alt 


November 9-13, 1959 
June 4-5, 1959 orthe n Regional ! M 


( rtis 


nufacturers 
model shown, projection . 

ilthough further development 
made front projection possible 


Expected applications of this dev 





ment wil probably be for rear pr 


tion in outdoor advertising iudio-vis 


education, ete. for front projection, Soviet Scientific Translation Service 
lrive-in theatres, and schools Reported to be World's Largest 


The Soviet Institu 
centralized age 


| disseminati 


information thie most 


mmprehensive organization of th Post-Conference Hawaiian Tours 
vork May Launch New IES Chapter 
rhe ‘ e 0 Vall may 
World 


Bell lelephone 
Winter General Meeting 


Institu ectric 


ess, the use 
Islands today 
commercia ind nadustria 


n homes Dus 
this It stit 
: ‘ IES members on 
14.000 neces 
lighting kno dg has adva 
ir. 
: rapidly there 1 in mans 
*resident Eisenhower 
c of compara | 
itional Science For 


a coordinating agency 
scientifie information 
s, at the present time 
ice is available to Ameri 


jection is from the rear. can scientists and engineers. As a result, 
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Centinued from 


San Franciseo Conference, September 7 


ll, may provide the impetus for the for 


mation of a chapter in Hawaii, The in In the formation of any organization, 


first 


ealled President, Chairman, 


terest of [IES members on the Islands one of the steps is selection of a 


has been aroused and plans are being leader. be he 


made for a meeting of those eager to or whatever. Usually, the man who has 


that if a taken the 


form a upter. It is thought forming the 


The 


Upon the Secre 


lead in 


elected. 


group is 


considerable number of the delegates to chosen. oF next offeer 


the Conference take the Hawaiian tour 


March It p. VA for 


chosen is the Secretary 


details), & tary, falls the 
present to 


responsibility of setting 
up and maintaining both the membership 


oO 7 f 
r the for well as 


records, as 
idopted by the 


The See 


ind the financial 


executing the procedures 


plans the meet 


organization for its operation. 


Royal Hawaiian retary, therefore, may well be considered 


eptem be 6 I 
Septen r 16, fo the keystone in the orderly management 


er in the of an organization 


Our Society has long recognized this 


frequently in its By-laws 


ind mentions 


Slide Library Available ad 
For Residence Lighting 


Procedures, the various duties and 


Forums 


the 1 setive 


services of the Secretary 

our Soel 
that the 
eould not 
all of the 


therefore, 


Soon after the founding of 


Forums through ety in 1906, it was recognized 


ve ivailable to eleeted General Secretary 


ir, a library of prize handle, on a voluntary basis, 


issignments The Society, 


installations, i 


Winners 


hting 


red slides suthorized “one or more Headquarters 


I MMIL,J entries staff members to assist him.” 


The growth of the Society has been 


sueh that eurrently the General Secre 


tary has some issistants directly 


nine 


serving the administration and handling 


the Society's records In addition, thir 


teen staff members carry out the services 


KAIMANAHILA, the “Lighting for Living’ home in Honolulu’s Fall 1958 
Parade of Homes represented the well-lighted home and garden. Illumination 
us ceiling in the sewing 


Carefully 


features included kitchen counter lighting, lumir 


room. and extensive use of cove lighting in living 
planned garden lighting used underwater lamps in pool and other concealed 


nd dining areas. 


A number of outdoor receptacles, planned in advance, permits chang- 
Architect, K. Onodera. 


sources. 


ing of lighting arrangements. House designed by 


Laghtinga Vews 


14A 


pe the Desh of the P. resident 


to the Publications and Technical pro 
grams of the Society. 
The 


Secretary 


group which assists the Gencral 


directly, is headed by John 
Michel, appointed as Office Manager last 
Fall. 


many duties previously performed by the 


In this position he has taken over 


Executive Secretary. A view of his work, 


and the services of his staff, can be seen 
from the following highlights of some of 


the services performed in the “General 


Secretary's office” at Headquarters. 


Membership Records 


The steady increase in Society mem 


bership necessitates a proportionate in 


crease in membership record work. In 


addition to active membership records, 


losses due to resignations, non-payment 


of dues, and death, involve correction of 


all Headquarters files as well as report 


ing these changes to the Sections and 


Chapters. A vast number of address 


changes also similar correction 


of all 


require 


Headquarters files, Section and 


Chapter notification, and correction of 


the Society mailing list 


New Members 


With the 


reinstated 


exception of the few mem 


bers after resignation, all 
elections involve the processing of appli 


This 


for past mem bership record, for comple 


eation forms. includes checking 


tion, for required references (especially 


in Member grade elections) and for ap 


toard of Examiners 


Mrs Nellie 


Lisa 


proval by the local 
At Headquarters, Tono, as 


sisted by Miss Goldmaier, now 


processes all applications in preparation 


for the General Board of Examiners and 
prepares the various file ecards and file 


folders 


Members — Financial Records 


An individual financial aceount for 


each member is set up at Headquarters 
Each member is billed annually for dues 
All dues 


books, and 


invoices are entered on the 


each cash receipt is individ 


ually reeorded. 

Since the Society is a non-profit organ 
ization, it is characteristic that the Coun 
ceil annually budgets expenses that are 
calculated to consume all of the Society’s 


The 


makes the 


income for the year. “balanced 


budget” situation Council 


especially sensitive to the month-by 


month financial condition of the Society. 
The continual struggle to keep up with 
the natural concern of the Council and 
of the Finance Committee, and to supply 
statistics for 


the financial periodic re 


Continued on page 16A) 
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Excitingly new lighting possibilities 
are open to the architect, engineer 


and contractor with Sunbeam Lighting 
Company's circular recessed 
4CU SP3800. 


Vistonatre® Series 


From Massachusetts to California you can 
see many installations of these contemporary circular 


Sunbeam Lighting Company Visionaires. Dramatic 
effects are obtainable by installing these units in various sizes in 

Nominal 2-ft, 3-ft and 4-ft diameters. the 
produce high level, low brightne 
nslucent 


random patterns 
CSP3800 Series, os “large area” sources 
illumination. They take standard fluorescent lamps. The domed tra 
white Plexiglas diffuser opening on concealed hinges, has long-life characteris? 
circular trim fits flush to the 


The smart 


assuring minimum maintenance 
ceiling and the recessed enclosure is square in shape permitting standard 
DS! 


installation methods Write today for bulletin 


SUNBEAM LIGHTING COMPANY 
777 East 14th Pl., Los Angeles 21, Calif. 


, 


3840 Georgia St., Gary, Ind. 


APRIL 1959 





| keeping present members 


t continued growth of the 


National Board of Nominations 


n annual task of Headquarters 
formation of the Na 
Nomination and in the 
« work There has been 
is purpose, an operating 
le for the various steps 
communication to Se 
their national and local 


ositions en Headquarters has duph 


Membershiy onsiderable file of information 
ifficers and national committee 
he Society Following the 
National Board of Nomina 
gional Nominating Commit 
Section Nominating Com 
the election ballot is prepared 
ind mailing of the election 
“tight” schedul but 

every year 
to summariz 
this Head 
service to 
(‘ounel to many 


issociation with 


genera 


MEMBERS of the Southern California Section touring the UCLA Engineering 


Buildings during their February meeting at the University. Professor Philip F. 


O'Brien (third from right with back to camera) conducied the tour. The 


building at left, located on the roof of the Engineering Building, is a fac 
Every electrical engineering student is required to make lighting 
and compute the “flux transfer” 


of a room, 
measurements of the daylight of the room 
into the room interior. Results are checked with the analogue computer (visible 


inside the room) and with a digital computer located in another part of the 


building. 





BOUT PEOPLE 
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John C. Virden Co., Cleveland, Ohio, 
recently acquired the Lighting Dynamics 
Division of Ekeo Products Co., Chicago, 
Ill., according to a joint announcement 
made by Arthur Keating, Chairman of 
the Board of Ekeo and John «. Virden, 
Jr.. President of Virden. Lighting Dy 
namics will be operated as a subsidiary 
of the Virden Co, In other developments, 
Virden has named Vernon L. Wrye, 


former assistant to the vice-president in 


charge of marketing, as sales manager 
for the firm’s lighting division; Matthew 
E. Nesta as plant manager of the two 
Cleveland plants and Fred H. 


Alexander 


for the states of 


as sales representative 


Louisiana, Mississippi and Arkansas 


George A. Nagel, Cons 
neer, Chester, Conn., has been retained 
by Donald Deskev Associates, Ind istrial 
Designers, New York, N. ¥ electrical 
consultant in the “Street Lighting De 
velopment Program” which D 
(‘it of Ne 


eskey is 


preparing for t he 


Amalgamated Electric ¢ 
ronto, Ont has announced the 
ment of W. A. Dalrymple as sa 
lighting Mr. Dalrymp 


f the IES Publi te 


ager 


Information Committee ! 
resentative f CEMA Mar 
ment Coune has served 

pacities with the compal 
manager of the wi 


ing departments 


Henry G. Booker, prof: 
trical engineering at Cornel 
Ithaea, N. Y., has been named 
of the University’s School of | 
Engineering Professor Booker 
the Cornell faeultv in 1948 afte 
taught at the University 


in England 


Under a reorganization 
ment of Water and Power, City 


Roy H. Kreyser 


Angeles, Calif 
vaneed to the position 


’ 


promot 


ol 
10 


engineer, sales 
Shepherd was promoted to sa 
tion and planning supervisor 


sales division 


Robert W. Erskine has been named 
sales supervisor in Portland, Or for 
Sylvania Lighting Products, division of 
Sylvania Electric Products, In 1ceord 
announcement by Garlan 
Mr. 


ing to an 
Morse. V-P in charge 
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Up to 163 Degree Spread — Up to 236,000 Candlepower: Now in 
New CROUSE-HINDS Mercury Floodlights 


Plus 6 Outstanding Advantages Never Before Offered in Mercury Floodlights of this Wattage 


New—700 to 1,000 watt mercury floodlights with the 
widest beam-spread on the market up to 163°. Or 
the brightest . . . 236,000 candlepower concentrated in a 
75° solid angle! Complete with ballasted assemblies that 
will start lamps at —30° F. offering a further choice of three 
different reflectors and four different lenses (including a 
spun-sealed plate glass lens) to adjust the beam-spreads and 
candlepowers to your particular needs. All using either 
clear lamps fer brightness, or phosphor-coated lamps for 
color enhancement. And all offering rear-door relamping 


and positive locking in open position. 


Mercury Floodlighting Is Here to Stay 


No other floodlight lamp approaches mercury for long 
burning hours . . . for economy of cost and labor in re- 


lamping. And no other mercury floodlight approaches these 


new MVF'’s for convenience of relamping, aiming, utiliza 
tion factor and maintenance of output over a long period 
of burning. Other lights in the Crouse-Hinds range of flood- 
lights from 250 to 700 watts provide varying beam spreads 


intensities and efficiencies. 


For assistance in computing the exact fixtures, 
wattages and footcandles for your needs, con- 
sult your Crouse-Hinds distributor or the Illumination 


Department at the Factory. 


CROUSE @ HINDS 


MAIN OFFICE AND FACTORY: SYRACUSE. NEW YORK 


ECTRICAL EQUIPMENT (Ex 

OL SYSTEMS © AIRPORT 

4 exclusively through electrical distributors For application engineer 
A ’ Bat se «(8 : " 


end Conventiona . 

WEATHER MEASU 
These produ 
ene of the te ow 


Angele Milw 


Representatives 








Erskine company in 1953 as 


Also 


was the promo 


joined thé 
Salt Lake City field representative 
announced by Mr. Morse 
tion of CG. H. Connely, 


salesman in the Los 


former senior 


Angeles area, to the 
position of Denver district sales manager 


In connection with the reorganization 


its Lake States and Allegheny sales 
Metal 
Ohio has announced the 
following changes. W. B. Viek, former 
Lake 


representative to 


districts, th nion Manufactur 


ing Co 


f the 


manager of States District was 


named special work 
with state 


the area. C. 


ind municipal governments in 
F. Clark, Mr. Vick’s assist 


ant since 1950, takes over as manager of 


the distriet which ineludes western Ohio, 


the lower peninsula of Michigan and 


rhe Allegheny District which 


western 


York has 


uded West Virginia, 
nd western New 
ed to inelude the eastern 
M. Be Vitartas continues 
manager Headquarters of 
ill remain in Canton 
been named 


Stephen DeCoste has 


es of plugs, receptacles 
wr the Crouse-Hinds Co., 
Mr. DeCoste will hav 


company’s Syracuse 


Jefferson | Bellwood, Ill 


Dale 


Prior 


ectrie Co 
has announced the appointment of 
Campbell as advertising director 
yintment, Mr. Campbell had 

ith the Operating Ds 


R. Donnelley and 


Eugene W. Commery., who retired 


last October as supervisor of residential 


lighting applications for the General 


Electric Co Cleveland, Ohio. is now 


ISA Lighting News 


Harold Wright 


(at rostrum), 


Past Chairman of the 


Golden Gate Section addressed the Electric Club of San 
Francisco on the aims and projects of IES. Mr. Wright's 
talk was part of the club’s program in observance of 


National Electrical Week. 


Cc. W. Leihy, Electric Club 


President, is shown here with Mr. Wright. 


working as a lighting design and color 
consultant from his retirement headquar 
ters in Key Biseayne, Fla. 

Kirlin Co., Detroit, Mich., has an 
nouneed the appointment of W. J. Chil- 
Robert A. Putter- 


man of Houston as their sales represen 


ders of Dallas and 


tatives for the state of Texas with the 


exception of the area 


surrounding El 


Paso and a small northeast portion of 


the stats 


Jones-Philibert & Co. have been named 


as sales representatives for Louisiana, 
Mississippi and western Tennessee by the 
Edwin F. Guth Co., St. Louis. Sales en 
gineers in the firm are: E. P. Jones, 


R. A. Philibert, A. W. Indest, Jr., and 
Malcolm Kueneman. 


4. C. Blackman, former head of the 
California Division of Industrial Safety, 
is the newly-elected managing director of 
Safety Engi 


the American Society of 


neers. Mr. Blackman assumed his posi 
tion as chief administrative officer of the 


Society on February 16 


Curtis Lighting Ine., Chicago, Ill. has 


signed two new sales representatives, 


according to a recent announcement. 
Thomas A. Marshall, formerly associ- 
ated Edwin F. Guth Co.. St. 
Louis, will represent Curtis in Southern 
Florida and James F. Talbot will handle 


including 


with the 


sales in the Chicago area, 


northern Indiana 
Robert H. 
Military 


Aircraft 


Horner has joined the 
Avionics Department of Good 
Akron, Ohio, ac 
announcement by Engi 
Chief, E. A. Britten- 
responsibilities in 


year Corp., 
cording to in 
neering Division 
ham. Mr. Horner’s 
the data 


will be 


processing equipment section 


concerned with eleetromechanical 


equipment development, liaison with oth 
er enginering groups and systems engi 
years, Mr. 
The 
vari 


neering. For the past ten 


Horner had been associated with 


Wakefield Co., 
ous sales and field engineering positions. 


Vermilion, Ohio in 


Produets, Ine. 
South 


Day-Ray (supplemen 
lighting ), Calif. 
has named the James Findlay Co., Belle 
vue, Wash. as factory representatives in 
the Pacifie Northwest territory and Wil- 
co, Ine., Wichita, Kans. as 
tives for the Mid-Continent area. 


tary Pasadena, 


representa 


Sy Diamond has been appointed ad 


vertising and sales promotion manager 
for industrial and consumer products for 
island, N. Y. 


associated 


the Amplex Corp., Long 
Mr. Diamond, 


with the 


who has been 
firm for five years, served as 


sales manager for Amplex’s 


affiliated 
pointment, 


promotion 


companies, prior to this ap 


Inc., St. Louis, 


the appointment of 


Day-Brite Lighting, 
Mo. has announced 
M. Breeden Moore, Jr., former West 
representa 


inghouse salesman, as sales 


tive for South Carolina. 

Markstone Mfg. Co., Chicago, has an 
nounced the appointment of Joseph A. 
Tills as vice-president in charge of sales. 


Withed has 


manager of the 


M. O. been appointed 
rural 
Electric Institute. Prior to this appoint 

Withed had 
Atlantie City 


recently as rural service 


service Edison 


been associated 


Eleetrie Co. for 


ment, Mr. 
with the 
24 years, most 
supervisor. 
Quadrangle Mantfacturing Co., Chi 
cago, Ill. has announced the appointment 
of John Allen Ware & Associates, Phoe 


Continued on page 214 
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Silver Anniversary 
Cigarette Lighter! 


APRIL 


1959 


MARRIED 9 5 YEARS 


Sundown Draws No Curtain on Sperts... 
thanks to MAJOR ALZAK*-PROCESSED Reflectors! 


A whole nation, players and spectators alike, are 
now able to enjoy outdoor recreation at night— 
thanks in a large part to the miracle of MAJOR 
Alzak-Processed reflectors. Practically every 
major-league ballpark insists on them—as well as 
most tennis courts, playgrounds, stadiums, arenas. 


*A proprietory term of the Aluminum Company of America 


That's why it’s wise to always specify MAJOR 
Alzak-Processed reflectors on every outdoor light- 
ing job that comes your way. Here is a superior 
process aluminum reflector that does not rust, 
tarnish, chip, peel—that outlasts any other known 


process—that gives you more brilliant results 


MAJOR EQUIPMENT COMPANY 


4603 Fullerton Avenue . 


Chicago 39, Hlinois 
SPaulding 2-7600 





| (a) ‘ it’s a fact... 


TING STANDARDS 
“MOST FOR YOUR MONEY” 


Before you specify another lighting standard, take a 
hard look at your costs. Look at the cost per unit 

to be sure, then consider the cost of installation. 

In this regard, nothing compares with the ease of 
handling light weight P & K aluminum standards. 
They speed installation, save time and labor. Then 
compare your maintenance costs. P & K aluminum 
standards never require painting, not on installation 
nor at any other time. How much can you save on 
this factor alone? As for simple good looks, P & K 
aluminum standards are in a class by themselves. 
They’ll confirm your good taste as well as your sound 
business judgment for years to come. 


You'll find a wealth of helpful information in 
P & K street and highway lighting brochures. 
Write for your copies. 


HERE'S A COST CUTTING IDEA: 


In this on-the-job photo, the crew is changing the glass 
ware on the luminaire. Instead of inadequately cleaning 
it on the spot, they replace it with a clean one. Then, at 
the end of the day's run, they bring the dirty globes back 
to the shop for a really thorough cleaning, and out again 
a day or two later to be used as replacements for others 
This simple maintenance trick results in a better job 
done faster, at lower costs. Of course, the P & K standard 
never needs maintenance 
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PFAFF & KENDALL 


84 FOUNDRY ST., NEWARK 6, N. J. 
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color chips and suggested colors for both 
> types of areas 
nix, Ariz., as sales representatives for et 


ee oe EW MEMBERS 


Lighting the Modern Stage, availab\ 


from Ariel Davis Mfg. Co., 3687 South 
Deaths . 


State St., Salt Lake City 15, Utah. 26 





H. Brian Donohue, Forest City (Lon 


e , e 8. Couneil 
pages, paper bound, 50 cents. At the meeting of the LJ ounei 
dor Chapter. 


e Cor t March 12, 1959, 
w P. Sh [ilustrated with photographs and lin Executive nmittee on March 
e . Shreve, Pittsburgh Section ' ’ y ere clectar »mber 
arren reve, Pi urgh Sec drawings of both equipment and stag he following wer lene 1 to mem 


‘ + ( . ansfers 
layouts, this booklet is divided into two ship Nam marked are transtt 





main sections: Planning the Auditorium from Associate Member Grade. Names 


ind Stage and Lighting the Stage. It is narked ** are transfers from Student 
OOKS AND ; 


concerned mainly with school, church Member Grad 
PAMPHLETS ind e¢ivie auditoriums 


ARKANSAS SE¢ 





What is a Standard?, published 
American Standards Association, 70 
International Electrotechnical Vo- isth St., New York, N. Y. 


eabulary 50 (45 Lighting, availabl 


This new brochure, available free from 


from the American Standards Associa 
tion 70 East 45th St.. New York 17, 
N \ 24 00 


Prepared by the Internationa 


ept. PR of ASA, explains the nature 
of standards and of American Standards 


ind deseribes the functions of ASA 


earinghouse for Standards in 
technical Commission in liaison States and as the I S. repre 
International Commission on 


itive n international standardi 


tion, this publieation contains tion work 
and definitions in French and English 


together with the equivalent terms i 


American Standard C80.4- 1958, 
Specification for Fittings for Rigid 
wedish. Indices are provided for Steel Conduit and Electrical Metallic 
Tubing, pul ed by American Stan 
Associa 


German, Spanish, Italian, Dutch, Polis! 


and &S 


eae! f the eight languages used 
Research Highlights of the National 
Bureau of Standards, Annual Report 
* pu ‘ i this st 
1958S NBS Miscellaneous ) f } ; 
; ored ry | American lron 
226, 138 pages, 45 cents Orde 
! ite ul the Natior 
Superintendent of Documents, | 
( re! Association, 
ernment Printing Office, Washingto = 
standards in this 
, 
ompletes the standardi 
report highlights rese: I 
conduits ind thei 
ent programs for fise; 
' labl 
_D 4 s ( liable 
National Bureau mira 
a wide range 


laboratory experiments, 


velopments and the B 





pul heations 


The Story of Light and Sight, teac! 1959 Regional Conferences — |.E.S. 


ing ls for elementary school es, Region —_ Date 
aval ble from the ter rit setter 

Sight Bureau, 750 Thir Ne ' South Central and Grove Park Inn April 23-24 
7._N. ¥ Southeastern Asheville, N. C 


icing Aan 


Southwestern Shamrock-Hilton Hotel 


llouston, Texas 


same title, 11S 


improve the pup 


let } , a Midwestern Pere Marquette Hotel 
elationship y ‘ 


velop itelligent i} Peoria, Il 
Inter-Mountain Continental Hotel 


Denver, Colo 


Pacific Northwest Banff Springs Hotel 


Banff, Alta 
Color in Relation to Ulumination . : 
Northeastern Curtis Hotel 

Levels, by Walter C. Granville, Americar 


Le 10x, Mass. 
Maric o., 101 East Ontaric hi ee eee 


cag , IIL, Attention Ady i 4 ‘ Canadian Chate:z 


partment. Price $1.00 


1 Laurier 
Ottawa, Ont. 
This manual discusses th Great Lakes Lafayette Hotel 
ir apy Buffalo, N. Y. 
' vith 


lil 


int eolors in relation 
‘ 


“ness ind compata 


rh footeandle levels 
ig ooteand | 
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|. E. S. National and Local Officers 1958-1959 


Officers and Council 
1958-1959 


President Geonce J 
Lighting, Inc 122 } 
N.Y 

Vice-President - J. B 
Power Co., 75 Marietta St 
Ga 

Vice-President 
Electric Products, Ine 
ing, W. Va 

Paat-President M. N. Wareeman, Westing 
house Electric Corp., Bloomfield, N. J 

Paat-President Kink M. Rei, General Elec 
tric Co., Nela Park, Cleveland, Ohio 

General Secretary J. R. CuamMpuns, Appleton 
Electric Co. 1701-1759 Wellington Ave 
Chicago, Il! 

Treasurer — G 

System, 14 Carlton St 


Day-Brite 
New York 


TAYLOR, 
42nd St., 


Browpser, Georgia 
N.W., Atlanta, 


Riowargp G. Stausge, Sylvania 
One 48th St., Wheel 


FRANKLIN Dean, Toronto Hy 
droelectric Toronto 


Ont 


Directors 


C. W. MoCoagmick, Connecticut Light & Power 
Co., P.O. Box 2010, Hartford 1, Conn 

J. Drxow Mrronsts,, Westinghouse Lamp Divi 
sion. 2260 Peachtree Industrial Bivd., Cham 
blee, Ga 

J. A. SCHNELLER 
Co Chicago, Ill 

Ray P. Teece, National Bureau of Standards, 
Washington 25, D. C 

Jossrun Tuomas, Canadian General Electric 
Co. Ltd., 280 Faillon St., Montreal, Que 
D. Wurrnecs, Arizona Public Service Co 
P. O. Box 2591, Phoenix, Aris 


Quadrangle Manufacturing 


Regional Vice-Presidents 


Cart Wison, J. A 
Ltd., 280 Lake 


Canadian Region J 
Wilson Lighting & Display 
shore Rd.. Toronto, Ont 

Bast Central Region Cc. co 
adelphia Electric Co 211 8 
Philadelphia, Pa 

Great Lakes Region—Ronert W 
cinnati Gas & Electric Co 

Ohio 


SHOTWELL, Phil 
Broad S8t., 


Brown, Cin 
4th and Main 
Sts Cincinnati 
Inter-Mountain Region A. Evoense FLEMING, 
General Electric Supply Co., P. O. Box 5288 
Denver, Colo 
Midwestern 
Chassaing 
Bivd., St 
Northeastern 


CHASSAING 
7603 Forsyth 


Region BReooKks 
Bros Lighting, 
Louis, Mo 
Region——Raymond L SMART 
Boston Edison Co., 39 Boylston St., Boston, 
Mass 
Pacific Northwest Region—Beverty Travis 
407 Medical Arta Bldg., Seattle, Wash 
South Central Region—Jacon M. GENSBURGER 
Public Service, Ine. 38317 
New Orleans, La 
James A 
Tampa, Fila 
James E. BARNES 
P.O, Box 640 


New Orleans 
Baronne St 
Southeastern Region BANTON 
Tampa Electric Co., 
South Pacific Coast Region 
Pacific Gas & Electric Co., 
San Rafael, Calif 
Southwestern Region Joun B 
Texas Power & Light Ce P.O 


Texas 


Deck, Jr 
Rox 6331 


Dallas 


Section and Chapter Officers 
1958-1959 


Alabama Section — South Central Region 

Chairman—-Samuet. Davipson, Alabama Pow 
er Co., 121 Dexter Ave., Montgomery, Ala 

Secretary—Ronert P. Futmer, Westinghouse 
Electric Corp., 1407 Comer Bldg., Birming 
ham, Ala 


Alamo Section — Southwestern Region 

Chairman—Ricuarp W. Barnes, Route 10, 
Box 70, San Antonio 12, Texas 

Secretary Tuomas F Beacon, Southern 
Equipment Cx 1102 N. Cherry, San An 


tonio, Texas 


L.EWS 


National and Local Officers 


Arizona Section — Inter-Mountain Region 
R. E. Tweevy, 356 E. Alvarado 
Phoenix, Ariz 
STANLEY 8S 
Box 1980 


Chairman 
Road 
Secretary 

Project, P. O 


Lampe, Salt River 
Phoenix, Ariz. 


Arkansas Chapter — South Central Region 

Chairman — James ©. Vewapie, Associated 
Mfg. Agents, 5218 Hawthorne Rd. Little 
Rock, Ark 

Secretary Louis 
P.O. Box 107 


Srovutr, Curtis Stout Co., 


Little Rock, Ark. 


Ark-La-Tex Chapter — Southwestern Region 

Chairman—M. H. Perxins, Southwestern 
Electric Power Co 122 E. Broad St., Tex 
arkana, Ark 

Secretary K. D. Hientrowsr, Square D Co., 
P. O. Box 4327, Shreveport, La. 


Arrowhead Chapter — 

South Pacific Coast Region 

Burerss, California Elec- 
2885 Foothill Bivd., San 


Chairman G. F 
tric Power Co 
Bernardino, Calif 
Wi.1aM H 

Power Co., P. O. 

Calif 


Rirrer, California 
Box 1029, San 


Secretary 
Electric 
Bernardino 


Bluenose Chapter — Canadian Region 
Myra, Maritime Telegraph 
Hollis St., Halifax, N. 8 
Burwu., Northern Electric 
Halifax, N. 8. 


Chairman Dd. Cc 
& Telephone Co., 
Secretary R E 
Co. Ltd., Howe Ave., 


British Columbia Section — 
Pacific Northwest Region 
Chairman — E. N. KOLBEerns, 

Ave., Vancouver 14, B. C 
Micnart M. Hawkey, 2256 W 
Vancouver, B. C 


768 W. Gist 


Necretary 
12th Ave 


Capital Section — East Central Region 

Chairman — Au¥rep J. Ruco, Sylvania Elec: 
tric Products Inc., 2520 Oakville St., Alex- 
andria, Va 

Secretary K. W. Cops, 2430 Pennsylvania 
Ave., N. W., Washington, D. C. 


Central Florida Chapter — 

Southeastern Region 

Huecu Savssy, Progress Mfg. Co., 
P.O. Box 2932, Orlando, Fila 

Lowry B. Mitier, Florida Pow 
Winter Park, Fla 


Chairman 


Necretary 


er Cory 


Central Illinois Chapter — 

Midwestern Region 

Chairman — D. N. ScuNeEtpsER, Central Llinois 
Light Co., 316-318 8. Jefferson, Peoria, Il. 

- Ropert Hovinp, Caterpillar Trac- 

Peoria, Il 


Necretary 
tor Co 


Central New York Section — 

Great Lakes Region 

Chairman Jonuw 8. Haney, Crouse-Hinds 
Co., 1201 Wolf St., Syracuse, N. Y 

Secretary Rupoten C,. SwWaNnson, Jr., Niag 
ara Mohawk Power Corp., 300 Erie Blvd 
W Syracus N. ¥ 


Central Oklahoma Chapter — 

Southwestern Region 

Chairman — W. 8. Invinc, General Electric 
Co., 4030 N. W. 10th St., Oklahoma City, 
Okla 

Secretary Mrs 
Brothers, 105 E 
Okla 


Janics Mata, Hunzicker 
California, Oklahoma City, 


Chicago Section — Midwestern Region 

Chairman—Joun J. McLavoenutn, Kelso Bur- 
nett Electrit Co., 223 W. Jackson Bilvd., 
Chicago, Ill 

Eanest H 

St Park Ridge, Ii. 


Sceretary GALLET, 110 Albion 


1958-1959 


Chinook Chapter — 

Pacific Northwest Region 

Chairman — R. SHORTREED, Simpson, Allsopp 
& Associates Ltd., 1609 14th St, 5. W., 
Calgary, Alta. 

Secretary — G. H. Cornisn, City of Caigary, 
2808 McLeod Trail, Calgary, Alta 


Cleveland Section — Great Lakes Region 

Chairman — L. O. Bananan, Ohio Edison Co., 
47 N. Main 8t., Akron, Ohio. 

Secretary — Wr.t1amM H. Jounson, Westing- 
house Electric Corp., 1216 W. 58th St., 
Cleveland, Ohio. 


Coastal Bend Chapter — 

Southwestern Region 

Chairman — B. L. Guess, JR., 
Ave., Corpus Christi, Texas 

Secretary — L. H. Kinpeu, Central Power & 
Light Co., 120 N. Chaparral, Corpus Christi, 
Texas. 


1210 York 


Coastal Empire Chapter — 

Southeastern Region 

Chairman — Wave Evans, Savannah Electric 
& Power Co., P.O. Box 949, Savannah, Ga. 

Secretary — Leon Case, Savannah Electric & 
Power Co., Box & Whitaker Sts., Savannah, 
Ga 


Connecticut Section — Northeastern Region 

Chairman — Haroip RK. Youneo, 6 Pratt 8t., 
Rocky Hill, Conn 

Secretary — Ropert H. Cuassg, Hartford Elec- 
tric Light Co., 266 Pearl St., Hartford, 
Conn. 


Cornhusker Section — Midwestern Region 

Chairman — Forp E. Foster, 1006 N. 20th, 
Omaha, Nebr. 

Secretary — C. Gorpon CHRISTENSEN, Chris 
tensen Lighting, 1517 Harney St., Omaha, 
Nebr. 


Eastern New York Section — 
Northeastern Region 
Chairman Joun 8 
North Troy, N. Y. 
Secretary — Jounw C. Gov.n, Niagara Mohawk 
Power Corp., 30 E. 2nd St., Troy, N. Y 


Baker, 609 Third Ave., 


Eastern Pennsylvania Section — 

East Central Region 

Chairman — R. J. PRETZMAN, 
Co., James & Mulberry Sts., 

Secretary — R. A. REYNOLDS 
West Lawn, Pa 


Raub 
Lancaster, Pa 
2704 Hillvale, 


Supply 


Edmonton Chapter — 

Pacific Northwest Region 

Chairman F. R. Dorwarp, Angus Butler & 
Associates, 903 Financial Bldg., Edmonton, 
Alta. 

Secretary D. A. TucKEer 
Edmonton, Alta 


9224 146A St., 


Florida Section — Southeastern Region 
Chairman — Martin L. Harkzgy, Je., General 
Electric Co., 505 Twiggs St.. Tampa, Fla 
Secretary — J. K. Boyus, Tampa Electric Co., 

Tampa, Fila. 


Forest City Chapter — 

Canadian Region 

Chairman — R. A. Yates, Wakefield Lighting. 
Ltd., 395 Wellington Road S., London, Ont 

Secretary — A. R. Morton, 8. G. Chipman & 
Co., Ltd., 234 Queens Ave., London, Ont 


Georgia Section — Southeastern Region 
Chairman —T. W. Hastam, Georgia Power 
Co., 75 Marietta St. N. W., Atlanta, Ga 


Continued on page 27A) 
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HEADQUARTERS 
CITY 


Albany, N. Y. 
Albuquerque, N. M. 
Allentown, Pa 
Amarillo, Texas 
Atlanta, Ga. 
Baltimore, Md. 
Birmingham, Ala 
Boston, Mass. 
Buffalo, N. Y 
Calgary, Alta 
Charlotte, N. C 
Chicago, Ill 
Cincinnati, Ohio 
Cleveland, Ohio 
Corpus Christi, Texas 
Dallas, Texas 
Dayton, Ohio 
Denver, Colo 

Des Moines, la 
Detroit, Mich 
Duluth, Minn 
Edmonton, Alta 
Fresno, Calif 
Grand Rapids, Mich 
Greenville, $. C 
Halifax, N.S 
Hamilton, Ont 
Hartford, Conn 
Houston, Texas 
Indianapolis, Ind 
Jackson, Miss 
Kansas City, Mo 
Little Rock, Ark 
London, Ont 

Los Angeles, Calif. 
Lubbock, Texas 
Memphis, Tenn 
Mexico City, Mexico 
Miami, Fla 
Milwaukee, Wis. 
Minneapolis, Minn. 
Montreal, Que 


Z4A Sections 


SECTION/CHAPTER 


Eastern New York Section 
New Mexico Chapter 
Eastern Pennsylvania Section 
Panhandle Chapter 
Georgia Section 

Maryland Section 

Alabama Section 

New England Section 
Western New York Section 
Chinook Chapter 

Tar Heel Section 

Chicago Section 

Ohio Valley Section 
Cleveland Section 

Coastal Bend Chapter 
North Texas Section 
Miami Valley Section 
Rocky Mountain Section 
lowa Section 

Michigan Section 

Twin Ports Chapter 
Edmonton Chapter 
Yosemite Chapter 
Western Michigan Section 
Palmetto Section 

Bluenose Chapter 
Hamilton Chapter 
Connecticut Section 


San Jacinto Section 
Indiana Section 


Mississippi Chapter 
Heart of America Section 
Arkansas Chapter 
Forest City Chapter 
Southern California Section 
South Plains Chapter 
Mid-South Chapter 
Mexico Chapter 
Southeast Florida Section 
Milwaukee Section 
Twin City Section 
Montreal Section 
Winnipeg, Man. 


and Chapters alt IES 


HEADQUARTERS 
CITY 


Nashville, Tenn. 
Newark, N. J. 
New Orleans, La. 
New York, N. Y. 


Oklahoma City, Okla. 


Omaha, Nebr. 
Orlando, Fla. 
Ottawa, Ont. 
Peoria, Ill. 
Philadelphia, Pa. 
Phoenix, Ariz. 
Pittsburgh, Pa. 
Portland, Ore. 
Pueblo, Colo. 
Quebec, Que. 
Richmond, Va. 
Rochester, N. Y. 
Sacramento, Calif. 
St. John, N. B. 

St. Louis, Mo. 

St. Petersburg, Fla. 
Salt Lake City, Utah 
San Antonio, Texas 


San Bernardino, Calif. 


San Diego, Calif. 
San Francisco, Calif. 
San Jose, Calif. 
Savannah, Ga. 
Seattle, Wash. 
Shreveport, La. 
Spokane, Wash. 
Springfield, Mass. 
Springfield, Mo. 
Syracuse, N. Y. 
Toledo, Ohio 
Toronto, Ont. 
Trois Rivieres, Que. 
Tulsa, Okla. 
Valdosta, Ga. 
Vancouver, B. C. 
Victoria, B. C. 
Washington, D. C. 


Winnipeg Chapter 


SECTION/CHAPTER 


Tennessee Valley Section 
New Jersey Section 

New Orleans Section 
New York Section 
Central Oklahoma Chapter 
Cornhusker Section 
Central Florida Chapter 
Ottawa Section 

Central IIlinois Chapter 
Philadelphia Section 
Arizona Section 
Pittsburgh Section 

Oregon Section 

Southern Colorado Chapter 
Quebec Chapter 

Virginia Section 
Rochester Section 

Mother Lode Chapter 
Maritime Chapter 

St. Louis Section 

Florida Section 

Utah Section 

Alamo Section 

Arrowhead Chapter 

San Diego Section 

Golden Gate Section 

San Jose Chapter 

Coastal Empire Chapter 
Puget Sound Section 
Ark-La-Tex Chapter 
Inland Empire Chapter 
Yankee Chapter 

Ozark Chapter 

Central New York Section 
Northwestern Ohio Section 
Toronto Section 

St. Maurice Valley Chapter 
Oil Capital Section 
Suwannee River Chapter 
British Columbia Section 
Vancouver Island Chapter 
Capital Section 
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CANADIAN REGION Eastern New York Section 
New England Section 


New Jersey Section 
New York Section 
Yankee Chapter 


Bluenose Chapter 
Forest City Chapter 
Hamilton Chapter 
Maritime Chapter 
enon PACIFIC NORTHWEST REGION 
Ottawa Section 

Quebec Chapter 

St. Maurice Valley Chapter 
Toronto Section 

Winnipeg Chapter 


British Columbia Section 
Chinook Chapter 
Edmonton Chapter 
Inland Empire Chapter 
Oregon Section 


EAST CENTRAL REGION Puget Sound Section 


Capital Section Vancouver Island Chapter 


Eastern Pennsylvania Section 


Maryland Section SOUTH CENTRAL REGION 


Philadelphia Section Alabama Section 

Pittsburgh Section Arkansas Chapter 

Virginia Section Mid-South Chapter 
Mississippi Chapter 


GREAT LAKES REGION New Orleans Section 

Central New York Section Tennessee Valley Section 
Cleveland Section 

Miami Valley Section SOUTHEASTERN REGION 
Michigan Section Central Florida Chapter 
Northwestern Ohio Section Coastal Empire Chapter 

Ohio Valley Section Florida Section 

Rochester Section Georgia Section 

Western Michigan Section Palmetto Section 

Western New York Section Southeast Florida Section 


Suwannee River Chapter 
Tar Heel Section 


INTER-MOUNTAIN REGION 
Arizona Section 


iow Siewien CRapter SOUTH PACIFIC COAST REGION 
Rocky Mountain Section 
Arrowhead Chapter 


th lorado Chapt 
= sid — Golden Gate Section 
Mother Lode Chapter 


MIDWESTERN REGION San Diego Section 
San Jose Chapter 
Southern California Section 
Yosemite Chapter 


Central Illinois Chapter 
Chicago Section 
Cornhusker Section 
Heart of America Section 
Indiana Section 


SOUTHWESTERN REGION 
lowa Section Alamo Section 

Milwaukee Section Ark-La-Tex Chapter 

Ozark Chapter Central Oklahoma Chapter 
Coastal Bend Chapter 

North Texas Section 


St. Louis Section 
Twin City Section 


Twin Ports Chapter Oil Capital Section 
Panhandle Chapter 

NORTHEASTERN REGION Sen Jecinte Section 

Connecticut Section South Plains Chapter 


Mexico Chapter — Non-Region 














NEW 


* Cleilia Gurl 


lliuminated Exit Signs by 


als 
“> 


PERFECLITE 
There’s 100% more Life 
in Every Unit 


PERFECLITE 


PRODUCTS 


TAN 


* Patent Pending 


Units are Underwriters 
Laboratories, inc. 
approved, and comply with 
National Electrical Code 
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Electro-Gard Exit Units are equipped for two 25 w. lamps but 
only a single lamp operates at a time. When one burns out, 
the other comes on instantly due to an exclusive built-in 
electronic mechanism which works off the same voltage. The 
results: 100° longer illumination—-100% less maintenance 
worry. And since both lamps do not burn simultaneously, 
current consumption is greatly reduced as well. 


Electro-Gards are available for all surface type and recessed 
installations. Surface boxes are of 18 ga. press drawn steel, 
%"" KO’s top and side. Recessed boxes are of 20 ga. press 
drawn steel, six 4%” KO’s. Both types can also be supplied 
in aluminum. The die formed 20 ga. steel frame is pivot 
hinged for easy servicing. 

Surface type and recessed units may be ordered in two face 
styles: hinged metal stencil face, 6” letters on fired green or 
red glass backing—or 6” letters on fired ceramic glass panel— 
in four color combinations. 


All units are guaranteed for five years. 


For further information, mail the attached coupon today! 








THE PERFECLITE COMPANY 


1457 East 40th Street Cleveland 3, Ohio 
Piease send me the Perfeclite Data Folder EX-S9A. 
NAME 

ADDRESS 

CITY 











Revere Outdoor Lighting Report 


Lighting a building exterior 


The Problem: To highlight a new 
building through the use of dramatic light- 
ing of the building exterior. Fixtures must be 
attached to the building itself. 


The Answer: Ten Revere No. 3151 

Underneath Floodlights were installed to 

provide a source of uniform, glare-free light 

for the exterior walls of the building. Under- No. 3151 Undernceth 
neath Floodlights were chosen because they ae 

are unobtrusive and because they project a 

wide, flat pattern of light. Fixtures are com- 

pletely weather-tight and insect-proof. 


TEXAS POWER & WiGHT Company + 





Lighting a shopping center parking lot 


The Problem: To illuminate the large 
parking lot of a modern shopping center, 
providing a safe, attractive place for shoppers 
, to leave their automobiles. 
y 
The Answer: Revere Ultra-Lites, mul- 


‘a & SaReaRe eane-. tiple mercury luminaires, were installed 


throughout the parking area. The square 


’ ; 
apa mea light patterns were overlapped to achieve a No. 5442 Ultra-tite 
uniform, glare-free light level. The use of 
Ultra-Lites cut pole requirements by more 
than 50% because of much higher utilization 
of light per fixture. 





Lighting a residential street 


The Problem: To light a quiet neigh- 
borhood street with moderate-level illumina- 
tion concentrated on the street with lesser 
amount on the sidewalk. 


The Answer: Revere Urban-Lite lu- 

minaires were installed on one side of the 

street. Projection pattern of units made pos- 

sible the even lighting of street and additional No. 2100 Series Urban-Lite 
light on sidewalk with minimum stray light 

entering adjacent homes. Urban-Lite is an 

economical way to utilize smaller, highly 

efficient mercury lamps. 


Write for Revere’s complete catalog of outdoor lighting equipment 


OUTDOOR LIGHTING 


Revere Electric Mfg. Co. © 7420 Lehigh Avenue ¢ Chicago 48, Illinois (In suburban Niles) 
Long Distance Phone: Niles 7-6060 © Chicago Phone: SPring 4-1200 © Telegrams: WUX Niles 
In Canada: Curtis Lighting, Ltd., Leaside, Toronto, Ontario 
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Electric 
Atlanta, 


Secretary— J. J BuRNS, General 
Co., 361 E. Paces Ferry Rd., N. | 
Ga. 


Golden Gate Section — 

South Pacific Coast Region 

Chairman—Joun C. Epperson, Peerless Elec- 
trie Co., 576 Folsom S8t., San Francisco, 
Calif. 

Secretary — FRANK E 
buron Blvd., Tiburon 


Dune, Jr., 849 Ti- 


Calif 


Hamilton Ontario Chapter — 

Canadian Region 

Chairman — A. E. Danes, H. C. Burton Co., 
Ltd., 166 Rebecca, Hamilton, Ont 

Secretary - L. Gasson, L. H. Schwindt & 
Co., P.O. Box 404, Burlington, Ont 


Heart of America Section — 

Midwestern Region 

Chairman — Joun L 
tric Products, Inc., 
sas City, Mo 

Secretary RopertT W. WiLson, Boese Hil- 
burn Electric Co., 123 W. 8th St., Kansas 
City, Mo. 


KRALL, Sylvania Elec- 
450 Funston Road, Kan- 


Indiana Section — Midwestern Region 


Chairman N. J. Reinhart, 5627 Colburn 
Road, Indianapolis, Ind 
Secretary Ceci, ADAMS 


Ine 11 BE. Georgia St 


Seott Jaqua Co., 


Indianapolis, Ind. 


Inland Empire Chapter — 

Pacific Northwest Region 

Chairman T. W. BEADLE 
Power Co., P.O. Drawer 
Wash 


Secretary 


Washington Water 
1445, Spokane, 


Harry Lospe., Columbia Elec- 
tric & Mfg. Co., 2310 N. Fancher Way, Spo 
kane, Wash 
lowa Section — Midwestern Region 
Chairman E. W 
tric Ce lll 4th Ave 
RicHarD F., 
Contract Co., 


ScCHOENHERR, General Elec- 

Rock Island, Ill 
GRUHI Davenport 
529 Pershing Ave., 


Secretary 
Electri 
Davenport, lowa 

Maritime Chapter — Canadian Region 

Chairman W. F. McELMan, 19 
Ave Moncton, N. B 

Water J 

Dr., Moncton, N. B 


Lakewood 


Secretary Lutes, 73 Greenwood 


Maryland Section — East Central Region 
Pauut J. Puckett 
Electric Corp., 501 St. Paul 
more, Md 


Secretary 


Chairman Westinghouse 


Place, Balti 


RicHarRD DunNwLop, Dunlop Light 
ing, 3901 Beech Ave., Baltimore, Md 


Mexico Chapter 
Chairman To be announced 
To be 


Secretary announced 


Miami Valley Section — Great Lakes Region 
Chairman Jonuns F. McKeanp, Gerald R 
Helmig, 357 W. 1st St., Dayton, Ohio 


Pau. E, Wenner, RR #1, 
Miamisburg, Ohio 


Secretary Byers 


Road 


Michigan Section — Great Lakes Region 

ADRIAAN VAN 1023 W 

Royal Oak, Mich 

Pratt, Detroit Edi 
Detroit, Mich. 


Chairman Oss, 
Windemere 

Secretary — EpmMunpd W 

2000 2nd Ave 


son CoO 


Mid-South Chapter — South Central Region 


Chairman DonaLp F,. Davis, 484 Jeanne 
Dr., Memphis, Tenn 
RopertT \ 
Division, 


Genera! 
Morehead 


RIDENOUR 
1179 


Secretary 
Electric 
Memphis 


Lamp 
Tenn 


Milwaukee Section — Midwestern Region 

Chairman M. H 
Electric Power Co 231 W 
Milwaukee, Wis 


Bruesewirz, Wisconsin 
Michigan St 


APRIL 1959 


EpWIN SCHNOLL, Schnoll Lighting 
Dyke Rd., Milwaukee, 


Secretary 
Sales, 7632 N. Van 
Wis 


Mississippi Chapter — South Central Region 

Chairman—C. P. Haynes, Watts Electric Co., 
227 S. Farish St., Jackson, Miss. 

Secretary W.L. Tyson, Jr P.O. Box 1085, 
Jackson, Miss, 


Montreal Section — Canadian Region 

YvAN MONTCALM, Powerlite De 
233 Dunbar, Montreal, Que 
Moore, 8390 Mayrand 8t 


Chairman 
vices, Ltd 

Secretary — W. G 
Montreal, Que 


Mother Lode Chapter — 

South Pacific Coast Region 

Chairman — CHARLES A. DEAN, JR, Pacific 
Gas & Electric Co., 1100 “K” St., Sacra- 
mento, Calif 

-Euton J. 

Utility 
Calif. 


HARRIS, Sacramento 
Dist., P.O. Box 2391, 


Secretary 
Municipal 
Sacramento 


New England Section — Northeastern Region 
R. E. SmiruH, 68 Bridge St., Man 

Mass 
Joun E 
Mass 


Chairman 
chester 
Secretary 54 Shiretown Rd., 


Dedham 


CARR 


New Jersey Section — Northeastern Region 

Zanour, Westinghouse Elec 

Bloomfield, N. J. 

Secretary J. I, Harois, Day-Brite Lighting 
Inc., P.O. Box 349, Bloomfield, N. J. 


Chairman R. L 


tric Corp 


New Mexico Chapter — 

Inter-Mountain Region 
A. W 

N. E., Albuquerque 
S. D. JOHNSTON 
ird St., S. W., 


BOEHNING, JR., 1841 Lomas 
N. M. 

General Electric 
N. M 


Chairman 
Blvd 


Albuquerque 


New Orleans Section — 
South Central Region 
KLEINSCHMIDT, 15 Swallow 
New Orleans, La 
GRORGE Cc 
Schroeder & Associates 


Chairman ( Cc 


SCHROEDER JR 
515 Audubon Bldg 


Secretary 
New Orleans, La 
New York Section — Northeastern Region 


Chairman Joun W Day-Brite 
ting Ime 122 E York 


HAMILTON, 
42nd St., New 


Lig 
N 
Secre 


Brooklyn 


} 
Y 


ry Haroup J, Perers, 323 84th St 


N. ¥ 


North Texas Section — Southwestern Region 
EvmMer L. Coie, Dallas Power & 
Light Co., 1506 Commerce, Dallas, Texas 
Secretary W. T. Kimery, Dallas Power & 
Light Co., 1506 Commerce, Dallas, Texas 


Chairman 


Northwestern Ohio Section — 
Great Lakes Region 
RicHaRD J 
Ohio 
Pau. B. Hoop 
Toledo, Ohic 


Chairman Gross, 3040 Darling 
ton, Toledo 
Secretary Eggleston & Son, 


255 Gradolph 


Ohio Valley Section — Great Lakes Region 

Chairman Freep B. MacRag, The Miller Co., 
6503 Tyne Ave., Cincinnati, Ohio 

Haroup J. Gruser, 4365 Kalama 

Ohio 


Secretary 
Ct Cincinnati, 


Oil Capital Section — Southwestern Region 
NETHERTON, JR 3130 E 
Tulsa, Okla 

-~J. R. Suay, Seay Electric Co., 213 
Tulsa, Okla 


Chairman J. C 
44th St 
Secretary 


S Chevenne 


Oregon Section — Pacific Northwest Region 
Chairman dD. W Route 4, 380( 
Harrison St 
Secretary Freep A 
tric Mfg. Co., 4725 S. W. 18th PI1., 


(ire 


SHIRLEY 
Corvallis, Ore 
FARLEY, Benjamin Ele 
Portland, 


LES 


Vational and Loc al Officers 


Canadian Region 
McCorRMICcK, 128 


Ottawa Section 

Chairman — W. G. 
Ave., Ottawa, Ont. 

Secretary — M. J. Core, 


Byron 


1800 Bank St., Ot 
tawa, Ont 


Ozark Chapter — Midwestern Region 
Utilities of 
Spring- 


CONDON, 
East Central 


Chairman 7. City 
Springfield, Mo., 301 
field, Mo 

Secretary R. W. Bare, R. P. Stahl, Archi- 
tect, 1465 S. Glenstone, Springfield, Mo; 


Palmetto Section — Southeastern Region 
FELLERS, JR., Westinghouse 
915 Lady St., Columbia, 


Chairman H. O 
Electric Supply Co 
8. C. 

Secretary R. |} Faucett, General 
Co., Hendersonville, N. C 


Electric 


Panhandle Chapter — Southwestern Region 

HaroLp W POWRLI 107 Fair- 
mont, Amarillo, Texas 

Secretary — Gorvon L 
2492, Amarillo, Texas 


Chairman 


Bautpry, P.O. Box 


Philadelphia Section — East Central Region 
BrRoussARD, Westing- 
3001 Walnut St., Phil- 


Chairman THomas G 
house Electric 
adelphia, Pa 

Secretary — Evwin H, 
P. Foley Co., 1630 
Pa. 


{ orp 


Henris, The Howard 
Pine St., Philadelphia, 


Pittsburgh Section — East Central Region 
Chairman FRIZZELL, Pittsburgh 
Reflector Co., P.O. Box 432, Irwin, Pa. 
Secretary DonALD C,. THOMAS, 124 Barbour 

Drive, Pittsburgh, Pa 


Joun 8 


Puget Sound Section — 

Pacific Northwest Region 

Chairman Ronert FE 
Horton Blidg., Seattle, Wash 

Secretary—G. Don Wirt, Puget Sound Power 
& Light Fourth St., Bremerton, 
Wash. 


JONES 444 Dexter 


Co 286 


Quebec Chapter — Canadian Region 


Chairman Oscar Dorvab, 604 St. John St., 


Quebec, Que 


CLEMENT Power 


Quebec 
Quebec, Que 


Herovux 
East 


Necretary 
Co 399 St. Joseph St 
Rochester Section — Great Lakes Region 
ELLeY, Rowe Electric 
Rochester, 


ALFRED G 
Supply Co., In 255 East Ave., 
N 

Secretary 
& Electri 
N.Y 


Chairman 


Rochester Gas 
Rochester, 


WILLIAM LOUDEN 


Corp., 89 East Ave., 


Rocky Mountain Section — 
Inter-Mountain Region 
Luoyp 8. Resp, L. 8. Reed & Co., 


1018 Lawrence, Denver 
WaTSON 


James | 
Maintenance Co 1427 Elati St., 


Colo 


Chairman 
Colo 
Secretary Fluorescent 
Denver, 


St. Louis Section — Midwestern Region 
ZURHEIDE, Smith, 
4010 Lindell 


Cuartes H 
Zurheide, Levy, In 
Louis, Mo 
Pau Q 
Corp 


Chairman 
Hanlon 
Bivd., St 

Secretary OLSCHNER, Westing- 

410 N. 7th St., Se 


house Electric 


Louis, Mo 


St. Maurice Valley Chapter — 
Canadian Region 
Chairman PAU! 

Ltee., 71 des Forges St 
JBRAN-PAUL 


GENDRON P A Gouin 
Trois Rivieres, Que 
MorRIN Canadian 


Ltd $350 Royale 


Secretary 
Westing! 
St.. Trois Rivie 


San Diego Section — 

South Pacific Coast Region 
ROHRBACK, 
Calif 


Chairman R. W 4626 Estrella 


Ave., San Diego 
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NEW 


PYLE-NATIONAL 
MERCURY VAPOR 
FLOODLIGHTS 








eee rain-tight 
dirt-tight 
corrosion-proof 


The high lumen output and long life of mercury 
vapor lamps have now been combined with the 
many advantages of rugged, enclosed, cast alu- 
minum floodlight housings. Since they are corro- 
sion-proof and sealed to protect the interiors 
from dirt and moisture, the original high effici- 
ency of lens and reflector is retained indefinitely. 
The result—prolonged economy with exception- 
ally low maintenance and replacement expense. 

Floodlights are available in a wide range of 
sizes for mercury vapor lamps from 100 to 1000 
watts. Choice of specular or diffusing reflectors 
and five types of lenses provide a selection of 
beam patterns varied enough to meet the most 
exacting floodlighting specifications. Enclosures 
have universal body adjustments and are avail- 
able with many types of. mounting bases. 


Send for Bulletin No. 640 containing latest informa- 
tion on operating and color characteristics and 
operating economies of available mercury vapor 
lamps; how to select ballasts; short cut method 
for estimating floodlighting installations with 
THE PYLE-NATIONAL COMPANY selection tables and sample layout diagrams. 
WHERE QUALITY IS TRADITIONAL Mercury Vapor 
1355 North Kostner Avenue, Chicago 51, Illinois | Industrial Lighting Fixtures 
Explosion-proof, dust-tight, 
and vapor-tight industrial 
lighting fixtures are avail- 
able for mercury vapor 
lamps as well as incandes- 
cent lamps. 





Sold Nationally Through Authorized Distributors. Write for Literature. 


Branch Offices and Agents in Principal Cities of the U.S. ond Canoda 
Rollroed Export Department: international Roilway Supply Co., 30 Church St., New York 7, NLY. 
industrial Export Department: Rocke International Corp., 13 E. 40th St, New York 16, NY. 
Canadian Agent: The Holden Co., ltd. Montreal 





CONDUIT FITTINGS * MOTOR CONTROLS © SWITCHES © PLUGS AND RECEPTACLES 


258A ILLUMINATING ENGINEERING 








‘ 





Continued from page 20A REGIONAL ACTIVITIES—To represent the re- C. L. Amick R. M. Taylor 
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COMMITTEES 
1958-1959 


All committees are appointed by the President, 


subject to approval of the Council. Except as 
provided in the Constitution, appointments 
terminate at the time of the first Council meet 
ing of the following administration. The scope 
of each committee is indicated. 


G. J. Taylor, President, ex-officio member of 
all Standing, General and Task Committees 
except Board of Fellows, Nomination and 


Medal Award. 


J. B. Browder, Vice-President, ex-officio mem 
ber of all Technical Committees 


STANDING COMMITTEES 


COUNCIL EXECUTIVE—To conduct the affairs 
of the Society between Council meetings. 


Lighting 
N.Y 


G. J. Taylor, Chairman, Day-Brite 
Inc., 161 East 42nd St.. New York 17 


J. B. Browder G. F. Dean 
J. R. Chambers R. G. Slauer 


BOARD OF FELLOWS — To evaluate the eligi 
bility of candidates for transfer to grade of 
Fellow according to procedures approved by 
Council. 


Edward Rambusch, Chairman, Rambusch Dec 
orating Co., 40 West 13th St.. New York 11 
& A 


Willard Allphin L. H. Brown 
J. W. Bateman J. 8. Hamel 
B. J. Jensen 


FINANCE — To have direct supervision of the 
financial affairs of the Society and to present 
to the Council an annual report on its financial 
condition. To make recommendations to the 
Council as to the investment of moneys and 
upon all specific appropriations. To prepare 
and submit for approval of Council not later 
than the first new Council meeting, a budget of 
income and expense for the ensuing fiscal year. 


W. P. Lowell, Jr., Chairman, Sylvania Electric 
Products Inc., 60 Boston St., Salem, Mass 

A. C. Barr G. F. Dean, ex-officio 
H. 8. Beagle R. M. Zabel 


GENERAL BOARD OF EXAMINERS — To inves 
tigate the qualifications of all applicants for 
admission to membership; to elect or reject ap- 
plicants for the grade of Associate Member and 
Student Member, to report such action to the 
Council; and to make recommerdations to the 
Council regarding applications for transfer or 
election to the grade of Member or Retired 
Member, and for transfer to the grade of Mem 
ber Emeritus 


B. 8. Benson 0. B. Goldsmith 
F. OC. Breckenridge J. W. Griffith 
James Cox Ted Sargent 


©. M. Cutler 
H. F. Davidson 
Kurt Franck 


G. A. Trosper 

George Wakefield 

L. E. Barbrow 
R. S. Wiseman 


PUBLICATIONS —To be responsible for the 
procurement, review and approval of all ma- 
terial for the publications of the Society other 
than technical papers approved by the Papers 
Committee for presentation at National Confer- 
ences of the Society and their discussions and 
committee reports, for which it will have pub- 
lication responsibility only. Shall also be re- 
sponsible for the editing, printing and business 
management of the publications of the Society; 
specific exceptions may be made by Council 


R. M. Zabel, Chairman, Westinghouse Electric 
Corp., Bloomfield, N. J. 


Brooks Chassaing R. W. Morris 
Eve Freyer J. 8. Schuchert 


W. P. Lowell, Jr. F. W. Sell 

Home Lighting Data Sheets 

Eve Freyer, Chairman, Westinghouse Elect 
Corp., Bloomfield, N. J 


REVIEWING SUBCOMMITTEE 


Lillian Eddy 
Katharine T 


Jan Reynolds 


Goodall John Kaufman 


CONTRIBUTING SUBCOMMITTEE 


Caroline B. Mourning 
Aileen Page 


Grace Schoeni 


Marianne Battig 
Nelson Bleisch 
Kathleen Downey 


Stella Fetzer R. C. Stockbridge 

Melrose Franklin Margaret Summers 

Ruth P. Maddox Mary Taepke 

Dorothy McGregor Dorothea Underwood 
Blanche Waggener 

GENERAL COMMITTEES 

ADVANCE PLANNING —To study the long 


range objectives of the Society — its operation, 
program, publication activities, membership 
classifications and financial structure, and to 
make recommendations to Council 


Westinghouse 
Industrial 


J. Dixon Mitchell, Chairman, 
Electrix Corp., 2260 Peachtree 
Blvd., Chamblee, Ga. 


A. C. Barr C. W. MeCormick 
W. P. Lowell, Jr L. C. Twichell 
J. D. Whitnell 


ADVISORY BOARD TO THE PRESIDENT—To 
examine the organization, accomplishments, and 
assignments of committees and prepare not 
later than July 1 of each year a proposed list 
of committees and personnel; and to evaluate 
costs and benefits of present and proposed So 
ciety services. 


K. A. Staley, 


Carl Albach 

D. J. Bourdon 
R. W. Brown 
Jack Cottingham 
Alan R. Cripe 
Roy Dahlin 
Frank Feagans 
John Flynn 

A. B. Gallion 
Herbert Hoffman 
A. R. Keeler 
Lucien Kight 

J. O. Kraehenbuehl 
William Lam 


Secretary, 
Nela Park Cleveland 12 


General Electric Co., 


Ohio 


Thomas Mackesey 
R. B. McFarland 
Howard McKinley 
Onnie Monkki 

M. B. Moore 
Joseph Morbito 
Robert A. Nevin 
Roy Palmer 
Kenneth Parsons 
J.C, Penafeather 
Harry Rodman 


J. A. Russell 
B. J. Sabaroff 
G. E. Shoemaker 


BOARD OF NOMINATION—To prepare «4 
nomination ticket containing the names of those 
who are deemed best suited to serve as officers 
and directors in filled at the 
ensuing election. 


positions to be 


R. F. Hartenstein, Chairman, Ohio Edison Co., 
Akron, Ohio 
K. M. Reid M. N. Waterman 


and regional representatives 


CONSTITUTION AND PROCEDURES — To pre- 
pare proposed amendments to the Constitution 


and By-laws, to prepare statements of policies 


and procedures consistent with the Constitu 
tion and By-laws, and to report to Council 

R. F. Hartenstein, Chairman, Ohio Edison Co., 
Akron, Ohio. 

G. F. Dean Glenn Park 

Cc. C, Keller Walter Sturrock 


L. C. Twichell 

DEFENSE COORDINATING —To contact vari- 
concerned with na- 
suggesting cooperation and par 
ticipation in specific projects as an aid to 
solution of their problems. Recommending the 
placement of lighting study projects in present 
committees or the appointment of study project 
committees to the Society President and to ex 
pedite such study projects and guide accepted 
reports into proper government channels 


ous government agencies 


tional security 


J. W. Bateman, Co-Chairman, Canadian Gen 
eral Electric Co., Ltd., 212 King Street, W., 
Toronto, Ont. 

A. F. Wakefield, Co-Chairman, The Wakefield 
Co., 731 8S. Water St., Vermilion, Ohi 

H. R. Blackwell Oo. P. Cleaver 

R. B. Brown, Jr. John 8S. Walsh 
HISTORICAL — To assemble and make avail 


able for current reference and to prepare in 
suitable and durable form for posterity suc 
historical facts, printed memorabilia, 
graphs, voice records, museum and 
allied items as may be judged worthy of com 
posing a continuing digest of the record of the 


photo 


specimens 





H. E. D'Andrade, Chairman, General Electric J. B. Browder, Chairman, Georgia Power ( Society's histery. 
Co., Inc., 570 Lexington Ave., New York 22, 75 Marietta St. N. W., Atlanta 1, Ga . ' 
Be , / S. B. Williams, Chairman, Brooks St., James 
J. R. Chambers K. M. Reid town, R. I 

8. W. Bruun Taylor Barr G. F. Dean R. G. Slauer Suties Denice, Vice-Chalewan, Bester 

. r Boylston St., B n, Mass 
PAPERS — To procure, review and approve al! ALLIED ARTS — To encourage and assist local , ’ , 
technical papers and discussions thereof, for competitions in allied arts, in cooperation with W. F. Bear S. G. Hibben 
presentation before National Conferences of the technical committees and _ interested local Tames Cravath HI ogan 
Society. groups. ! Dolkart L.. Sta 

Cc. A.B.H G. E. Stickney 

F. W. Sell, Chairman, Detroit Edison Co., 2000 J. D. Whitnell, Chairman, Arizona Public 
Second Ave., Detroit, Mich. Service Co., P.O. Box 2591, Phoenix, Ariz ( f A 
APRIL 1959 Committee Personnel L958 ] 19 29A 
aerate 
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LIGHTING SERVICE —To stimulate and pro- 
mote the discussion and practical application 
of lighting recommendations 


C. W. MeCormick 
& Power Co., P.O 


Chairman, Connecticut Light 
Box 2010, Hartford, Conn 


Joseph Thomas 


Carlton Thompson 
W. EF. Damuck ©. E. Waldron 
R. F. Hartenstein M.N. Waterman 
J. D. Miteh« J. D. Whitnell 
1. C. Wilsor 
MEDAL AWARD —To evaluate the eligibility 


candidates for award of the IES Medal ac 
ording to 


procedures approved by the Council 


R. } Hartenstein, Chairman, Ohio Edison Co., 
Akron. Ohio 

Julius Daniels Hlovt P. Steel 

M. B. Hasting 1. F. Wakefield 

H. H. Magdaick M. N. Waterman 

K. M. Reid 1 F. Whitehead 
MEMBERSHIP — le op plans and super 
vise the operation of the individual membership 
act , af the & et 

J. ©. Forbes, Chairman, General Electric Co., 


Nela Park, Cleveland 12, Ohie 





Brooks Chassaing Gerald Marks 

Jack T. Cottingha Max D. Orr 

Roy E. Dahlin Eustece J. Perkins 
Ear! |. Dinsmore Joseph Thomas 
Mildred 8. Ditve Allan 8. Turner, Jr 


Judd Lough John 8. Williams, 1V 
NATIONAL TECHNICAL CONFERENCE —To bx 


t res] bject to the approval 





of « f eral ordination of all 
ferer activit ro ting and recom 

mendir time and = place for review of the 

plat and budgets of the National Technical 

Conferet Executive Committee ond in o 

Oo} ’ th ¢t Papers ¢ nmittee for the 

satisfactory time allocation for the Technical 

Papers sessions wrording t Procedures and 

I ad ted vy ¢ incil 

( I Ar k, Chairman, Day-Brite Lighting 

In 411 Bulwer Ave., St. Louis 7, Mo 

J. A. Barnes J. D. Mitchell 

J. W. Batemar ’. M. Rutherford 


x J. S. Schuchert 


J. ©. Forbes F. W. Sell 
W. P. La ‘ Jr Cc. CC. Shotwell 
©. W. MeCor J. 8. Walsh 

( W t 


1959 Cenference Execeutive Committee 


J. 8. Walsh, Chairman, Pacifie Gas & Electric 

Ce 245 Market St., San Francisco, Calif 

Arthur 8. Tylor, Operations Vice-Chairman 

103 Cortez Ave Burlingame, Calif 

William | Friend, Program Vice-Chairman 

Sylvania Electric Products Ir 1811 Adrian 

Dr Burlingame, Calif 

George Baker Guy de Leuse 

F. D. Bens, Jr ©. W. Macy 

8. O. Blois W. D. Runswick 

Charles Buchanan KR. L. Sawyier, Jr 

J. H. Burson D. D. Scarff 

W. A. Cyr R. A. D. Schwartz 

Frank Duhme G. A. Trosper 

PUBLIC RELATIONS AND INFORMATION — 

To prepare and disseminate information about 

the activities accomplishments programs, ot 
tives and policies f the Society and about 

t) place f illuminating engineering in mod 

ern society to formulate ind submit publi 

relations po es and plans to the Society 

W 4 Dalrymple Chairmar Amalgamated 

Electric Corp Ltd 184 Pape Ave., Toronto, 

Ont 

R. BE. Ballard FE. H. Gallet 

W.A. Cyr john Ronayne 

John Eichorr RnR. W. Sclater 


L. FE. Tayler 


Committe 


Pe rsonine / 


SOA 


REGIONAL ACTIVITIES—To represent the re- 
Regions before the Council and to 
keep the Council informed regarding the affairs 
of the To stimulate Society activities, 
to encourage joint meetings of Sections and 
Chapters including Regional Conferences with 
Regions, and to promote the 


Society 


spective 


Regions. 


in the respective 


expansion of the 


R G 
Products Inc., 


Chairman, Sylvania Electric 
One 48th St., Wheeling, W. Va 


Slauer, 


J. A. Banton A. Eugene Fleming 


J. A. Barnes J. M. Gensburger 
Robert Brown C. C. Shotwell 
Brooks Chassaing R. L. Smart 

J. B. Deck, Jr B. A. Travis 


J. Cari Wilson 


RESIDENCE LIGHTING FORUMS — To 
late and assist the Residence Lighting Forums 
of the Society and to encourage the formation 
To conduct a Residence 
with the Na 


stimu 


of additional Forums 
Forum in connection 


Conference 


Lighting 


tional Technical 


Island 
Hicks- 


Long 
Road, 


Virginia Skinner, Chairman, 
Lighting Co i175 Old 
ville, N.Y 


Country 


Ruth Lieb 

Ruth Morris 

T. T. Peake 
tenjamin Goodman Mary Peikonen 
Robert Haskell L.. A. Russell 
William Hinckley J. Vernon Sharp 
Kelly Margaret Summers 
Mary Webber 


Marianne Battig 
Dorothy Davis 
Eve Freyer 


T_s 


SUSTAINING MEMBERSHIP —To develop plans 
and supervise the operation of the Sustaining 
Membership activity in the Society according 


to the Procedures and Policies adopted by 
Couneil 

W W Booth, Chairman, General Electrix 
Supply ¢ 1260 Boston Ave Bridgeport 
Contr 

BF tenning Cc. C. Shotwel 

E. H. Churel L. E. Tayler 

E. C. Huerkamp E. J. White 


TRUSTEES, 1.6.5. HEADQUARTERS 
RETIREMENT PENSION PLAN 


M N Waterman Chairman Westinghouse 
Electr Corp Bloomfield. N. J 
G. F. Dean W. P. Lowell, Jr 


K.M 


TASK COMMITTEES 


L.2.8..U. 8. PUBLIC HEALTH SERVICE — To 
outline a method of making a survey of the 
visual factors of the working environment and 
the workers’ vision and evaluating the findings 


Reid 


in terms of visual comfort and effectiveness 
and eye health 

J. | Parsons, Chairman, Niagara Mohawk 
Power Corp., Electric Bldg., Buffalo 3, N. Y 


H N Doyle, Vice-Chairman U. 8 Publie 
Health Service, Washington 25, D. ¢ 

Tula Brocard L. E. Duval, Jr 

L. J. Cahil A. L. Koven 

George Clayton R. P. Teele 

RESEARCH FINANCING —To determine how 
the long range financial needs of the Illuminat 
ne Engineering Research Institute research 
program may be met 

Kirk M. Reid, Chairman, General Electric Co 

Nela Park, Cleveland, Ohio 

J. S. Schuchert A. F. Wakefield 

R. G. Slauer M. N. Waterman 

E. M. Strong J. F. Whitehead 


rO STUDY the s objectives, policies of the 





National Technic onference 

( I Amick, Chairman, Day-Brite Lighting 
Ime 411 Bulwer Ave St. Louis 7, Mo. 
B.S. Benson 1. D. Mitehell 

J. C. Forbes 1. ©. Wilson 


rO WORK with NEMA on the coordination of 


hting exhibits 


Electric 


Chairman Sylvania 


Wheeling, W Va 


Rk. G 
Products Ine 


Siauer 


cC.L 
TECHNICAL COMMITTEES 


AVIATION AND SIGNAL — To study the appii- 
cation of light and lighting to the spaces and 
functions involved in the operation of aircraft. 


M. A. Warskow, 
ment Laboratories, Inc., 
Mineola, N. ¥ 


Amick R. M. Taylor 


Chairman, Airborne Instru- 
160 Old Country Road, 


F. C. Breckenridge, Technical Secretary, Na- 
tional Bureau of Standards, Washington 25, 
D.C. 


Aireraft Lighting 


Warren Hulke, Chairman, Soderberg Manufac- 
turing Co 28 S. Palm Ave., Alhambra, Calif. 


W. E. Woodson, Convair Corp.., 
Division of General Dynamics, P.O. Box 1950 
San Diego, Calif. 


Secretary, 





W. ©. Pisher, Papers Coordinator, Bureau of 
Aeronautics, Dept. of Navy, Washington 25, 
D.C, 
F.C. Ashe G. K. C. Hardesty 
E. Boghosian W. D. Howell 
F. B. Brady J. P. Hoxie 
F. C. Breckenridge W. A. Jensen 
D. 1. Coggins D. C. Miller 
H. A. Cramer M. A. Mortensen 
&. K. Davis T. H. Projector 
C. A. Douglas Norbert Schwerkler 
I. Fagin F. ©. Shipley 
8S. R. Goldfarb R. J. Stefany 
P. H. Greenlee R. A. Stone 
M. A. Warskow 
BIBLIOGRAPHY 
Frank Ashe Chairman, Kopp Glass Inc 


Swissvale, Pittsburgh 18, Pa 


Cockpit LIGHTING 
Dean Pierce, Chairman Lockheed Aircraft 
Corp Burbank, Calif 

EXTerior LIGHTING 


Mel Clayton, Chairman 


INTERIOR LIGHTING 
Wesley Woodson, Chairman, Convair Division 
of General Dynamics Corp., P. 0. Box 1950 
San Diego 12, Calif. 
LAMPS (SMALL) 
M A. Mortensen, General Electric Co Nela 
Park, Cleveland 12, Ohio 


Ground Lighting 


R. J. Stefany, Chairman, Westinghouse Electric 
Corp., Bloomfield, N. J. 


J. P. Hoxie, Secretary, Corning Glass Works, 
Corning, N. Y. 

( \ 
Bureau of Standards 


Papers Coordinator, National 
Washington 25, D. ¢ 


Douglas, 


*J. F. Angier L. W. Hornfeck 
F.C. Ashe *Warren Hulke 

E. Boghosian W. A. Jensen 

F. B. Brady ©. E. Leberknight 
F. C. Breckenridge C. J. McDonald 
W. D. Callaghan J. K. Newell 

F. E. Carlson W. A. Pennow 


P. B. Clark F. ©. Shipley 
G. K. Clement L. C, Simpson 
D. 1. Coggins R. A. Stone 

L. ©. Vipond 


V. Converso 


E. A. Cuttrell 41. E. Wallis 

©. FP. Farris M. A. Warskow 
D. M. Finch H. A. Williams 
J. 8. Haney J. P. Wilson 

R. D. Hartz A. B. Winters 


"ex-officio 
APPROACH LIGHTING 


Electric 
Boston 


a 2 Chairman, Sylvania 
Products Inc Photoflash Division, 60 


St., Salem, Mass. 


Coggms 


E. A, Cuttrell ©. F. Farris 
Cc. A. Douglas G. M. Kevern 
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NEW COOL 





SLIMLINE 
BALLAST 


Sola ballasts guard your reputation 
with coolest coils and capacitors, 
easily pass “in-fixture” heat tests 





Sola’s new 650-110 ballast for two F96T12 or two F72T12 slimline 
lamps offers premium performance at only slight additional cost. This 
new CBM.-certified ballast was tested in a totally-enclosed, four-lamp 
fixture mounted against fibrous acoustical material. Room ambient 
was 25°C. Maximum temperatures recorded were: case “hot spot” 
86°C, capacitor 70°C. Each temperature was well within insulation 
limits and U.L. fixture requirements. Sola outperformed competitive, 
premium-priced ballasts tested under these same severe conditions. 
(Request Bulletin FL-356 for details and test results.) 


Men who install, furnish, or specify fixtures know that “in-fixture” 
ballast performance is what really counts to the man who’s buying the 
light and who insists on every lumen he’s paying for. They know that 
Sola’s all-CBM-certified ballasts give trouble-free, cool, efficient serv- 
ice ... full light output and full ballast life. 


Fixture manufacturers are invited to evaluate this new, cool slimline 
ballast (Cat. No. 650-110) in their own fixtures. Request test samples 
or Bulletin FL-356 from Sola Electric Co., A Division of Basic 
Products Corporation, 4633 W. 16th Street, Chicago 50, Illinois 
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ETL checks 12 to 14 specified ballast characteristics 
on all Certified types in production 


by each manufacturer, verifies compliance 


by test... and does it every month! 


‘aoe is important: Because if any ballast fails to 
measure up, the right to carry the emblem 


“Certified CBM by ETL” is withdrawn. 


What characteristics are checked? The operating 
qualities which the American Standards Association 
has determined will give dependable, rated perform- 
ance from the lamps with which the ballasts are 
designed to be used These constitute the CBM 


Specification and assure 


High power factor + High light output « Positive 
starting « Rated lamp life - Limit on heat rise 


« Control for steady light + Quiet operation 


From these qualities come practical benefits: Up to 
2.500 hours more lamp life than with ordinary bal- 


lasts; as much as 40% more light output; and savings 














a 
> 2S, 
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on installation... with less wire, fewer circuits 
needed for fixtures CBM equipped... fewer fixtures 
for the same level of light. 

For the latest facts on why it pays to specify 
fixtures equipped with Certified CBM Ballasts, ask 
us to send you CBM NEWS. 






CERTIFIED 
BALLAST 
M ANUFACTURERS 


2112 KEITH BUILDING 
CLEVELAND 15, OHIO 






CBM 
CERTIFIED 





Participation in CBM is open to any manufacturer who wishes to qualify 
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Aviation Lamps (LARGE) 


F. E. Carlson, Chairman, General Electric Co., 
Nela Park, Cleveland 12, Ohio 
R. J. Stefany 


L. C. Vipond 
A. E. Wallis 


J.J. Bouvier 
R. D. Hartz 
8. C. Peek 


BIBLIOGRAPHY 


F. ©. Ashe, Chairman, Kopp Glass Inc., 
Palmer St., Swissvale, Pittsburgh 18, Pa. 
T. M. Edwards J. P. Hoxie 

Hewviport LIGHTING 
V. E. Converso, Chairman, Port of New York 
Authority, 111 Eighth Ave., New York, N.Y 
J. 8. Haney H. Higgins 
R. D. Hartz E. G. Rudberg 


L. C. Vipond 


RUNWAY LIGHTING 


A. E. Wallis, Chairman, Wright Air Develop 
ment Center, Wright Patterson Air Force Base, 
Dayton, Ohio 
L.. Achitoff R. C. Herner 
G. K. Clement W. A. Jensen 
C. A. Douglas C. J. MeDonaio 

L, C. Vipond 

SEADROME LIGHTING 

R. D. Hartz, Chairman, Bureau of Aeronau 
tics, Navy Department, Washington, D. C 
R. C. Preston G. A. Rodney 

J E Wesler 

Service ARggaA LIGHTING 

E. B. Karns, Chairman, Westinghouse Electric 
Corp., 1216 W. 58th St., Cleveland 1, Ohio. 
R. H. Goodman J. K. Newell 
W. A. Jensen H. A. VanDusen 

H. W. Wenson 

TaxiwaY LIGHTING 

H. B. Decker, Chairman, Federal Aviation 


Agency, Columbian Bidg., 416 - 5th St. N. W., 


Washington, D. C. 


R. L. Paugh 

R. Pierce 

E. G. Rudberg 
H. A. Williams 


G. K. Clement 
V. Converso 

J. F. Davis 

J. D. McKinney 


Signal Lighting 


J. F. Angier, Chairman, 14 Valley View Ave., 
Washington 12, D.C. 


T. G. Andrews F. C. Breckenridge 
H. R, Blackwell C. A. Douglas 
W. E. K. Middleton 


COLOR—To study, evaluate and report on the 
effect of color in relation to the art and science 


of illumination. 


R. C. Allison, Chairman, Engineering and De 
sign Dept., The T. Eaton Co., Ltd., 190 Yonge 
8t., Toronto 1, Ont. 


W. E. Carswell G. PF. Dean 


DAYLIGHTING —To study the problems in- 
volved in daylighting, develop recommended 
practices and report thereon. 


J. W. 
University, 
las, Texas 


Griffith, Chairman, Southern Methodist 
Industrial Engineering Dept., Dal- 


W. J. Arner E. M. Linforth 
L. E. Barbrow W. FP. Little 

R. L. Biesele, Jr. T. H. MacDonald 
A. A. Brainerd R. W. McKinley 
H. 8. Bull E. C. Miles 

Doyt Early F. W. Mowrey 
Benj. H. Evans Philip O'Brien 
W. B. Ewing R. H. Reed 

C. D. Gibson FP. K. Sampson 
B. F. Greene Paul W. Seagers 
J. 8. Herbert D. E. Spencer 

R. ©. Kendall K. ©. Welch 

H. F. Kingsbury O. F. Wensler 

M. ©. Kirkpatrick C. J. Youngblood 


1959 


APRIL 


Revision of Recommended Practice for 
Daylighting 


R. W. MeKinley, Chairman, Pittsburgh Plate 


Glass Co., 1 Gateway Center, Pittsburgh 22 
Pa 

W. J. Arner R. C. Kendall 

E. W. Conover H. F. Kingsbury 

W. B, Ewing E. M. Linforth 

B. F. Greene T. H. MacDonald 

R. M. Hanes PF. W. Mowrey 

J. 8. Herbert C. J. Youngblood 


DESIGN PRACTICE — To study published data 
on coefficients of utilization, room indexes, 
maintenance coefficients and other elements 
entering into calculations for lighting design ; 
develop standard methods for use in Society 
publications and report thereon. 


G Ww Clark Chairman Sylvania Electric 
Products Inec., One 48th St., Wheeling, W. Va 
Ward Harrison H. A. Odle 

J.J. Neidhart E. H. Salter 

Phelps Meaker R. 8. Wiseman 


EDUCATION — To study and encourage light 
ing education and training for professional 
colleges and elsewhere; to 
training material on 
fundamental and advanced light 


und illumination, and to further its adoption 


careers in schools 


prepare educational and 
concepts of 


in courses conducted by Sections and Chapters 


General Electric 
Ohio 


Chairman 
Cleveland 12 


Alston Rodgers 


Co., Nela Park 


Gerald Marks 
Roy A. Palmer 
J. ¥F. Parsons 
R. C. Putnam 
T. H. Shepherd 
J. L. Tugman 
Wm. Weibel 

R. 8S. Wiseman 


Robert Allen 
B. F. Avery 
A. M. Bacalar 
O. P. Cleaver 
E. L. Fairchild 
D. M. Finch 
W. A. Hedrich 
P. H. Hildebrand 
H. W. Horn R. E. Wozniak 
R. R. Lask I. A. Yost 
C. W. Zersen 


ADVISORY MEMBERS 


H. H. Magdsick E. M. Strong 


Revision of 1.E.S, Courses 


Coordinator, Chicago Lighting 


Dearborn St 


Zersen 
140 8S 


Cc. W 
Institute 


n 


Chicago, | 


Preparation of Brochure on “Opportunities 


in Illuminating Engineering 


J. L. Tugman, Chairman, General Electric Co 


Nela Park, Cleveland 12, Ohio 
Revision of “Lighting Design Problems” Course 
R. R. Lusk, Chairman, Commonwealth Edison 


Co., 7601 S. Lawndale Ave Chicago, Ill 


Parsons 


Gerald Marks J. 
William Weibel 


Revision of “Lighting Fundamentals” Course 

_ 2 Wozniak, Chairman, Chicago Lighting 
Institute, 140 S. Dearborn St., Chicago, | 
Robert Allen B. F. Avery 


A. M. Bacalar 

HANDBOOK REVISION—To revise and arrange 
the technical content of the Handbook; to lay 
out, plan and arrange for development of in 
dividual sections primarily through appropriate 
technical committees; to consult with the Pub 


lications Committee on its presentation of a 
suitable publication budget for Council ap 
proval; to be responsible to Council! for the 
accuracy and treatment of material including 
the format and paging. 

J. J. Neidhart, Chairman, The Miller Co.. 


Meriden, Conn 


A. S. Almryde W. H. Kahler 
George Clark R. W. Morris 
Bruce Jensen EE. M, Strong 


Committes 


IES-ASAE (American Society of Agricultural 
Engineers), formerly Farm Lighting -—- To 
study the application of light and lighting of 
farm buildings, surrounding work areas and 
other rural locations and to report thereon. 
Morris Lioyd, Chairman, Niagara Mohawk 
Power Corp., Buffalo 3, N. Y. 


J. P. Schaenzer 
M. O. Withed 
D. E. Wiant 


Ervin Baker 
J. P. Ditchman 


TES-ASHRAE Heating, 


Refrigerating and 


American Society of 
Air-Conditioning Engineers) 


Joint Committee To study the relationship 


between lighting and various factors that en 
ter into the thermal environment and report 
thereon 

\ Tr. Jorn, Chairman ASHRAE Research 


Laboratory, 7218 Euclid Ave., Cleveland, Ohio. 
INDUSTRIAL — To initiate, follow up and co 
ordinate lighting study projects in the indus- 
trial field, review the reports of the various 
subcommittees in this field and make recom 
mendations to Council 

L. G. Parks, Chairman, Ebasco Services, Inc., 
2 Rector St., New York, N. Y. 


E. Balogh Norman Kride 


A. A. Brainerd E. A. Linsday 

R. E. Harz Howard Long 

W.H. Kahler D. J. O'Neill 
Leo G. Stahlhut 


Alreraft Manufacturing 


J. G. Felton, Jr., Chairman, Sylvania Electric 
Products, Inc., 100 Fordyce St., Dallas, Texas. 


Robert 8S. Clubley 


Clething 

Norman Kridel, Chairman, Rochester Gas & 
Electric Co., 89 East Ave., Rochester, N. Y 
Electronics Industry 


R. 8. Clubley, Chairman, General Electric Co., 
Large Lamp Dept., 2747 South Malt Ave., Los 
Angeles 22, Calif 


Graphic Arts 


Ralph Enghouser, Chairman, Sylvania Electric 
Products Inc., 4700 Parkside Ave., Philadel- 
phia, Pa. 


Outdeer Production Areas 


H, A. Cook, Chairman, Detroit Edison Co., 
2000 Second Ave., Detroit 26, Mich 


Donald R. Brown D. J. O'Neill 
William Coffey W.R. Preece, J: 
R. E. Faucett G. L. Sealy 
E. |. Feak Fred Snider 


Theodore Summers 


Sawmills 


tarnes, Chairman, Pacific Gas & Elee 
P.O. Box 540, San Rafael, Calif 


James 


tric Co 


INSTITUTIONS — To initiate, follow up and 
coordinate lighting study projects in the field 
of public buildings and private institations, 
review the reports of the various study subcom 
mittees in this field and make recommendations 
to Council 


R. D. Bradley, Chairman, Day-Brite Lighting 
Inc., 5411 Bulwer Ave., St. Louis, Mo 
B. I Avery CN. Laupr 

J. H. MeCulk 
Charches 
ty ree She na r ‘ airmar I j ry 
Electr ( 211 8. B Ml St Ph ad 
Pa 
John Adams I Nor n™M 
Anthony L. I k 1 (. Sangst 

Henrik W. O 
Dining Areas 
George Gilleard ‘ ‘ nar Curt ghting 
Ine 61 W 65th St | ago 5 
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Hespitale 


N. L. Griffin, Chairman, Dept. of Health, Edu 
cation & Welfare, Public Health Service, Div 
eof Hospital & Medical Facilities, Washington 
25, D. C 


John 
H. W 
L. J 

E.u 


Adams H. L. Logan 
R. C. Putnam 
Paul Seagers 
Howard Sharp 


Alexander 
Buttolph 
Greppin 


Hotels 


Hotel Ad 
N.Y 


I 
Ministration, ¢ 


School of 
Ithaca, 


Sayles, Chairman 


ornell University 
C. L. Cottre }. Fassett 
H. E.D Francis Keally 
Myrtle Fahsbender FP. B. Mills 


Andrade 


LIGHT CONTROL AND EQUIPMENT DESICN— 
the knowledge and data 
methods of controlling, direct 
transmitting and diffusing light 
and practices of equip 


Collect and correlate 
on means and 
ing, reflecting 
and on the 
ment design 


principles 


Chairman, Kelso- Burnett 
Bivd., Chicago 6 


John T 
Electric Co 
i 


McLaughlin 


223 W. Jackson 


J.N Vice-Chairman, Los 
Dept 
struction Dis 
Calif 


Angeles 
Design and Con 
405 8S. Hill St Los Angeles 


Robertson 


of Water and lower 


Lighting 
Louis, Mo 


Milton Busan, Secretary, Day-Brite 
Inc., 5411 Bulwer Ave., St 


Baumgartner 1. 8. Hamel 


Maurice E. Robertson 


G.R 

Warren ©. Benja 

Erie H. ¢ irch William Weibel 

©. M. Holders F. C. Winkler 
Pau! Woodland 


LIGHT SOURCES — To 
available information as t 
and light production and the characteristics of 


correlate and report 
the physics of light 
light 


current sources 


George Freeman, Chairman, Westinghouse Elec 
trie Corp., Bloomfield, N. J 
Duro 


Herbert A Ar ' e Chairman 


Test Corp N 
L. E. Barbrow Grant Davidson 
W. P. Carpente R. B. Dall 

R. D. Churchill Walter Houston 
Frank Clark Charles W. Jerome 
David Catler E. F. Kelly 


h Ii. Salter 


Celer Rendition 


Chairman 2039 New 


Washington 9, D. C 


Nickersor 
Ave. N. W 


Dorothy 
Hampel 


Cc. N. Clark G. R. Stillwell 
Cc. W. Jerome Luke Thorington 
D. B. Judd Arthur Weeks 


Norman Macbeth a r Wyszecki 


MAINTENANCE — To 
tributing to 
framework of typical field studies to determine 
factors prosecution of 
such studies by 


study the elements con 
maintenance factors; set up the 
and to stimulate the 
appropriate agencies 


Sylvania Elee 
Wheeling, 


Chairman 
48th St 


Maxwell L. Trostle 
tric Products, In 


W. Va 


One 


Champion Lamp 
Mass 


Cc. Hiolder y ‘ 
Works m1 wa Lynn 


Bradley W. ©. Pink, Jr 
Howard Long 


Rk. D 
A.A 
Francis Clark William Lyons 
Leo Duva D. R. Philips 
L. M. Endres F. J. Roche 

R. P. Teel 


Brainerd 


MOTOR VEHICLE (EXTERIOR) —To study 
the problems of illuminating the night opera 
tions of motor vehicles and to make suitable 
recommendations for promoting maximum safe 


Committee Personnel- 
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ty ana convenience including accessory illumi- 
nated signal and traffic aids. 

Evans, Chairman, Westinghouse Elec- 
Bloomfield, N. J. 


George 
tric Corp., 


NOMENCLATURE — To define the terms and 
standards of illumination, and endeavor to ob 
tain uniformity in nomenclature 
General Electric Co., 
Ohio 


8. K. Guth, Chairman, 
Nela Park, Cleveland 12 


E. Q. Adams J. O. Kraehenbueh) 
Abraham Abramowitz W. F. Little 

L. E. Barbrow Philip O' Brien 

C. L, Cottrell Priscilla Presbrey 

D. M. Finch Harris Reinhardt 


OFFICE — To study the lighting requirements 
of office lighting tasks, develop suitable lighting 
recommendations and report thereon. 


Eri 
In P.O 


Church, Chairman, Lighting Products, 
Box 338, Highland Park, Il. 

w. 8 Electric Co., 
Nela 


Fisher, General 


Park, Cleveland 12, Ohio 


Secretary 


Amick t. W. MeKinley 

Almryde J. Neidhart 

G. FP, Dean G. G. Rae 

L. M. Endres T. H. Shepherd 

H. Johnson John Sweatte 

Kilpatrick R. T. Waite 
Macy G. P. Wakefield 

: R. R. Wylie 

Zahour 


Cc 1 
A. 8S 


R.L 


PROGRESS — To keep in touch with develop- 
ments in the art of lighting throughout the 
world and prepare a yearly review of achieve 
illuminating engineering 
ENGINEERING. 


ments in the art of 
for inclusion in ILLUMINATING 
General Electric Co., 
Ohio 


E.A 
Nela 


Linsday, Chairman 
Park, Cleveland 12, 


Strang, Vice-Chairman, Curtis Lighting 
Leaside. 


M. K 
of Canada Ltd., 195 Wicksteed Ave., 


rerento 17, Ont 


W. 8. Kolb 
D. Altree F. J. Marriett 
Anderson J. H. MeCulloch 
R. Bush T. C. Sargent 
nan Fa R. P. Teele 
Faucett R. F. Townsend 
B. Goldberg Robert R. Tipton 
John Gornet M. L. Trostle 
AR A. Williams 


©, Allison 


KR. E 


Jaeger H 


PUBLIC CONVEYANCES — Interior Lighting — 
To study the application of light to all public 
conveyances used for passenger trans- 
portation, including particularly trains, buses, 
ships, street railways and subways, and report 


areas in 


thereon 


of the Navy, 
Washington 25, 


E. Boghosian 


Chairman, Dept 
of Ships = 


Bureau Code #560 
p.c 

A Arenberg J Spillane 
Egeler J. L. Swarner 
Haliman R. L. Sweeney 


I 
E 
B 
L. Henderson R. M. Timmins 
Ss 
T 


T Madonia A. Vandevelde 
F Snider W. C. Wheeler 


Marine Transpertation 


R. Timmins, Chairman, Gibbs & Cox, 


West St.. New York, N. Y 


W. M. Adrian R. K. Johnson 
E. Boghosian R. Keuhne 

©. T. Estes T. 8. Madonia 
E. A. Geary J. A. Moody 

R. L. Henderson R. L. Sweeney 


A. F. Vandevelde 


QUALITY AND QUANTITY OF ILLUMINATION, 
Recommendations for—To prepare recommen 
dations of illumination levels, brightness limite 
and brightness relationships in form applicable 
to practices, 


Chairman, The Miller Co., 


J. J 
Meriden 


N eidhart, 
Conn. 


1958-1959 


Willard Allphin 8S. K. Guth 

E. Boghosian L. G. Parks 

J. M. Choriton D. W. Rowten 
E. H. Church E. M. Strong 
Lester Geis M. A. Warskow 
J. W. Griffith W. W. Weld 


RESIDENCE — To study and report on the ap- 
plication of light and lighting in residences; 
to develop performance recommendations for 
residence luminaires and to prepare necessary 
educational aids. 


W. F. Little, Chairman, 75 Dalton Rd., Yon 


kers 2, N. ¥ 


William Blitzer F. J. Marriett 
Myrtle Fahsbender Elizabeth A. Meehan 
Helen Gibbons Louis Neuwirth 
Benjamin Goodman Jan Reynolds 
Kaye Leighton Mary B. Taepke 

H. A. Van Collie 


Measurement of Performance Characteristics 
ef Portable Lamps 


Priscilla Presbrey 
Jan Reynolds 


Kaye Leighton 


Revision of “Contemporary Lighting in 
Medern and Traditional Interiors” 


Myrtle Fahsbender, Chairman, Westinghouse 


Electric Corp., Bloomfield, N. J. 


Gladys Miller 
Jan Reynolds 


Kaye Leighton 


Training Outline 


Mary B. Taepke, Chairman, Detroit Edison Co., 
2000 Second Ave., Detroit 26, Mich. 


Elizabeth A. Meehan 


ROADWAY — To establish the scientific prin- 
ciples underlying street and highway lighting; 
to collect data on the results of the application 
of such principles to actual practice; to pre 
pare such reports thereon as will assist tech- 
nicians and benefit the public. 


Dana W. Rowten, Chairman, Westinghouse 
Electric Corp., 1216 W. 58th St., Cleveland 1, 
Ohio. 


Thomas J. Seburn, Vice-Chairman, Bureau of 
Highway Traflic, Strathcona Hall, Yale Univer- 
sity, New Haven, Conn. 


L. F. Heckman, Secretary, Union Metal Mfg 
Co., 143 Maple Ave., N.E., Canton, Ohio. 


*David M. Baldwin 
*James D. Blythe 
R. P. Brotaman 
P. C. Box 
R. 8. Bucher 
P. B. Clark 
W. F. Crosby 
*A. R. Dow 
W. H. Edman 
W. B. Elmer 
J. H. Fahey 
D. M. Finch 
*H. A. Priede 
G. K. Glass 
C. A. B. Halvorson 
*M. B. Hastings 
W. E. Hawkins 
*R. M. Hoot 
*Harry Hrivnatz 
Robert Kaiser 
M. E. Keck 
G. E. Korten 
*R. A. Landry 
* Albert Lorch 
*R. B. Marxheimer 
H. E. Mason 
J. F. MeGough 


O. W. Meissner 
C. R. Minors 

F. E. Moesta, Jr. 
*George Nagel 
*J. J. Oberhausen 
0. P. Ortlieb 
*H. W. Osborne 
*R. J. Palmer 
*K. L. Partridge 
Ellis E. Paul 
*Blair E. Plowman 
C. H. Rex 

F. J. Schmitt 
*L. J. Schrenk 
*Murray D. Segal 
*S. E. Sisco 
*J. Homer Shaw 
R. M. Swetland 
R. P. Teele 

D. A. Toenjes 
G. A. Trosper 
H. E. Wall 

R. C. Wey 

A. B. Winters 
Henry Wojcik 
R. R. Wylie 

J. W. Young 
R. M. Zabel 


*Members only in advisory capacity 


Coordinating 


Rochester Gas & 
Rochester, N. Y. 


Frank J. Schmitt, Chairman 
Electric Co., 89 East Ave 


(Continued on page 36A) 
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Unique Decorative Color Effects 





Here’s a fluorescent fixture that 
gives lighting an exciting new role 
in interior design — yet holds-the- 
ceiling on installation and mainte- 
nance costs! Decor-A-Lite is a modu- 
lar, surface type fixture with slim, 
contemporary lines. Easily installed, 
singly or in multiple patterns — it 
brings a customized, recessed effect 
to on-the-ceiling lighting for Stores, 
Offices, Schools, and Public Buildings. 

Unique, new decorative effects 
are easily attainable with Decor- 
A-Lite. Side panel lancings emit 
White or colored light (a choice of 
Peach, Green, or Gold) which can 
be changed as desired. And yet 
the color of the room lighting re- 
mains undistorted. 

Decor-A-Lite comes in 1’ x 4’, 2’ 
x 2’, and 2’ x 4’ sizes. A choice of 
four bottom closures allows broad 
flexibility of lighting design and 
application. 

Discover today how Decor-A-Lite 
can meet your specific lighting de- 
sign and installation needs. Write 
Dept. 359, The Miller Company, 
Meriden, Conn. for full catalog in- 
formation. 





Decor-A-Lite is the newest addition to this popular priced line of fluorescent fixtures for Commercial use. 


LIGHTING BY 


miller 


SINCE 1844 


SUBURBAN Contact Your Miller Representative for a Demonstration 
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Hall, Tren 
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les 


Dixie Lane 


Pe rsonne l 


W. H. Dorman C. H. Rex 

W. B. Elmer R. P. Teele 

D. M. Finch R. R. Wylie 

M. E. Keck P. L. Young 
R. M. Zabel 


Roadway Lighting Principles 


‘ H 


Outdoor 


General Electric Co., 
Hendersonville, N.C. 


Chairman, 
Dept 


Rex 
Lighting 


Clark F. E. Moesta 
Edman G. A. Nagel 
Elmer H. F. Wall 
Keck J. W. Yo 


Pr. B 
WwW. Hu 
wW._B 
M.E ing 


Standard Practice 


W. H. Edman 
Newark, Ohio 


Chairman, Holophane Co. Ine., 


Moesta, Jr 
Rex 
Trosper 
Wall 
Wojcik 


Clark k 
W. B. Elmer H 
©. A. B. Halvorson \ 
M. E. Keck 

G. E. Korten 


P.B 


Visibility Under Feg Conditions 


Ellis FE Pau 
Tammen & B 
York 7, N. ¥Y 


Needles 
St New 


Chairman Howard 


rgendoff 


99 Church 


Keck 
Marsh 
Rex 


Edman M. I 

Finch c.R 

Hoxie Cc. H 
E. R. Ricker 


W.H 
DM 
J.D 


light 
in 


study the ation of 


the 


SCHOOL — To applic 
lighting to spaces and 


institutions and to report 


and processes 


volved in educationa 


thereon 


J.M. Choriton, Chairman, Board of Education, 
155 College St., Toronto 2B, Ont 
Willard Aliphin W. H. Johnson 
R. L. Biesele, Jr J. L. Kilpatrick 
R. D. Bradley C. N. Laupp 
L. H. Brown H. L. Logan 
H. F. Davidson J. D. MacConnell 
A. A. Eastman J.J. Neidhart 
W. 8. Fisher J. F. Parsons 
F. M. Foote R. C. Putnam 
W. V. C. Foulks F. K. Sampson 
D. B. Harmon Paul Seagers 
R. C. Hultgren E. M. Strong 
L. V. James H. A. Stroud 
Chester Jarrett J. 8. Walsh 

K. C. Welch 


Chalkbeards 


H. F 
Canada Ltd 
Ont 


Chairman, Curtis Lighting of 
Ave., Leaside, To- 


Davidson 
195 Wicksteed 


ronto, 


Electric Lighting Design 
J. F 


Power Corp 


Niagara-Mohawk 
Buffalo 3, N. Y. 


Chairman, 
Bidg., 


Parsons 
Electric 


Student Vision and Schelarship 


General Electric 


Ohio, 


Chairman, 
Cleveland 12, 


Eastman 
Park 


A. A 
Co., Nela 


Vieuwal Preblems 


Paul Seagers, Chairman, School of Education, 
Indiana University, Bloomington, Ind. 


SEARCHLIGHT — To study the design and ap- 
plication of searchlights and to report thereon. 


J. P. Latil 
Sutphin Blvd 


Genarco, Inc., 97-04 


»a.8 


Chairman, 
Jamaic 


Robert Heine-Geldern 
Stewart Belden Charlies A. Hern 
Ernest Boghosian E. B. Heyer 

F. E. Carlson G. M. Kevern 
Pierre Demoreuille Harold Korbel 
R. B. Dull Peter Mole 

©. E. Egeler T. I. Monahan 
R. E. Paucett L. R. Noffsinger 
B. R. Pinch W. A. Pennow 
©. J. Glass Don Peterson 

D. 8. Gustin T. H. Projector 
J. 8. Haney 8. Resnick 
Arthur Hatch A. P. Wasdyke 


Fred G. Bauer 
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J.C. Boggs B. Goldberg 
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J. P. Latil, 
Sutphin Blvd 


Genarco Inc, 97-04 


35, N.Y 


Chairman 
Jamaica 


Light 


R. E. Faucett 
Co., Hendersonville, N.C 


Sources 


Chairman, General Electric 


Stewart Belden Arthur Hatch 
F. E. Carison R. Heine-Geldern 
D. 8. Gustin Harold Korbel 
M. A. Hankins J.P. Latil 
S. M. Segal 


Nomenclature 
Ernest the 
Navy 


Boghosian, Chairman, Dept. of 
Bureau of Ships, Washington, D. C 


C. A. Hearn T. lL. Monahan 
R. Heine-Geldern L. R. Noffsinger 
E. B. Heyer W. A. Pennow 
G. M,. Kevern Donald Peterson 
Harold Korbel T. H. Projector 
Peter Mole 8. Resnick 

A. P. Wasdyke 


Opties 
& Lomb 


Chairman, Bausch Opti 


N.Y 


D. Peterson 
cal Co., Rochester 2 
W. Drake B. Goldberg 
B. R. Finch E. B. Heyer 


Testing Precedures 
T. H 


Road 


Projector, Chairman, 3304 Edgewood 


Kensington, Md. 
S. M. Segal 
R. 8S. Wiseman 


Feldman 
Lozier 


Sidney 


w.W 


Visibility of Targets and Sources 

L. R. Noffsinger, Chairman, Airborne 

ment Division, Bureau of Aeronautics 
821, Navy Dept., Washington 25, D. C 


Equip 
AE 


J.C. Boggs John Johnson 

SIGN LIGHTING —To study the lighting of 
signs, both exterior and interior and report 
thereon. 

Wisconsin Electric 
Milwaukee, 


Chairman, 
W. Michigan St., 


Cc. N. Laupp, 
Power Co., 231 


Wis 


W.H. Kahler 
E. E. Kinney 
R. J. Neu 

M. F. McCann 


M. R. Ely 

R. E. Faucett 
H. B. Pletcher 
A. L. Hart 


SPORTS AND RECREATIONAL AREAS — To 


develop current recommended practices for 
lighting sports and recreational areas; study 
techniques of application including effects on 
player performance and spectator visibility and 
report thereon. 


Wallace W. Weld, Chairman, Revere Electrica) 
Mfg. Co., 6009 Broadway, Chicago 40, Ill. 


M. W. Ross, Secretary, Commonwealth Edison 
Co., 72 W. Adams St., Chicago 90, Ill. 


W. P. Graham 
Howard Long 
Edward Machtinger 
D. E. Trefry 

H, M. White 


James Bale 

D. R. Brown 

R. H. Dickinson 
R. T. Dorsey 

R. E. Faucett 


STORE — To study the application of light and 
lighting to the spaces and processes involved 
in the selling of goods and to report thereon. 


Lester Geis, Chairman, Garden City Plating & 
Mfg. Co., 23 W. 47th St., New York, N. Y. 
Inc., 


G. G. Rae, Vice-Chairman, Holophane Co 


342 Madison Ave., New York 17, N. ¥ 


Herbert Hoffman 
Richard Kelly 
W. H. Kahler 

N. J. Sonnenfeld 
Welch 


Ted Ake 

R. ©. Allison 

D. P. Caverly 
L. H. Dickelman 
R. T. Dorsey K.C 
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Contact Tour Miller Kepresentative for a Vemonsitration 


Bither itis RIUM APIPIROWVIED or it is NOT! 
The ONLY WAY to be SURE 





is to 


© \ 


RLM 
Deep Bow 





There is NO SUCH THING as an RLM “TYPE” Fixture 


According to the new, higher I.E.S. Recommended 
Industrial Lighting Levels, 80% 
industrial lighting is now obsolete. This makes 


of present 


RLM quality concepts of lighting equipment design, 
performance and maintenance features more 
important than ever. 





You can’t have quality lighting 
without quality lighting equipment! 


There are those who claim a lighting 
unit to be “just as good” as an RLM- 
labeled unit. It may even LOOK like an 
RLM unit. But the only proof positive 
is the RLM Label itself —the only 
evidence that the unit is RLM approved. 


Why there is NO SUCH THING 
as on RLM “Type’’? 


The RLM Label on fluorescent and incan- 
descent lighting units, first of all, assures 
the buyer of design and construction that 
meet the RLM Institute's high standards of 
quality. However, he also receives a 
Warranty of Uniform Quality because of 
the Inspection System back of every RLM- 
labeled unit. This Inspection System assures 
the buyer that each and every fixture labeled 


R-526 


will uniformly meet the quality RLM 
standards 


How RLM Checks 
Uniformity of Quality 


RLM testing and inspection procedures 
require that representatives of the Electrical 
Testing Laboratories periodically visit plants 
of all RLM Member-manufacturers. They 
take lighting fixtures right off the assembly 
lines and out of stock for testing and 
inspection at their laboratories. They may 
also obtain test samples directly from the 
distributors’ shelves or out of contractors’ 
stocks on the job in order to check Uniform 
Quality at every level of distribution. 


This activity of the RLM Standards Institute, 
which makes possible the Warranty of 
Uniform Quality, is not duplicated by any 
other agency in the lighting industry. That 
is why there is no such thing as an RLM 
“Type” Lighting Unit. 

Uniform Quality as assured by the RLM 
Label does not mean 
that all RLM fixtures 





-—------ 


Every RLM Unit Must Conform with 
| High-Quality Standards such as these: 


Porcelain Enamel Reflectors — all 
porcelain enamel RLM Units must 
heve a specified thickness of 


operating watts 
Becouse of their high power 
factor, present wiring capacity 


----H\ 
made by the various 
manufacturers are alike 
in quality. Quite the 
contrary, each manu- 
facturer engineers into 


to the lamp. 





Genuine Porcelain Enamel fused 
to steel. This unsurpassed high- 
reflection, high-diffusion reflect- 
ing surface is the only com- 
mercially available finish that 
cannot deteriorate or corrode. 
Simple soop-and-water cleaning 
quickly restores it to original 
efficiency. 


High-Quality Ballasts — RLM 
Fivorescent Units must be 
equipped with Certified Ballasts 
which prevent high-temperoture 
ballast operations, supply proper 
starting current, maintain proper 
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can be utilized most efficiently. 
Reflector Design — every RLM 
Unit must conform with the ap- 
proved principles of Illuminating 
Engineering. Such design protects 
the workers’ eyes while deliver- 
ing, not only the most light per 
dollar, but also the required 
quality of light for the individual 
seeing task. 

Sound Construction — RLM Units 
must comply with high fabrico- 
tion and materials to insure 
standards of maximum resistance 
to sag, distortion and breckage. 





a 


his RLM-labeled fix- 
tures such other ad- 
vancements in design 


and quality which he deems important to 
quality performance. Uniform Quality refers 
to the labeled fixtures delivered to the 
buyer by the manufacturer. 


Uniform Quality 
Essential to Finest Performance 


This quality uniformity in delivered fixtures 
is essential to uniformly satisfactory lighting 
equipment performance. It assures that each 
unit in the system performs with equal effi- 
ciency to the other... that ballasts function 
with uniform efficiency that the reflection 
factor be uniform from unit to unit... that 
the units be of uniformly durable construc- 
tion with the identical-gauge steel and the 
same thickness Porcelain Enamel. Such 
uniformity reduces to a minimum the plague 
of spotty performance by individual units 
in a lighting system. 


FREE SPECIFICATIONS 
BOOKLET! FREE 1.E.S. 
Industrial Lighting 
Recommendations! 


These two publications are 

a must to anyone planning 
lighting or re-lighting projects of industrial 
plants and utilitarian locations. Contains all 
RLM Specifications. For a complimentary copy 
write: RLM Standards Institute, Inc., 326 
W. Madison St., Suite 8234 Chicago 6, I 


STANDARDS 


INSTITUTE 


STA 





Guide fer Outdoor Ulumination Tests THEATER-TELEVISION — To study and report 

5 @ Prankiin. Chairman. General Blectri on the lighting for theatrical presentations and 
Revision of Store Lighting Guide or . for production of television programs 

Joel E. Rubin, Chairman, Kliegl Bros. 321 

Guide for Photometric Testing of Fleedlights W. 50th St., New York, N. Y. 

of 10°-160° Total Beam Spread (1950) Alfred W. Boylen Herbert More 
Service Stations and Parking Areas hairt General Ele C. 8. Bramley Thomas Nutt 
T. W. Butler Walter O'Meara 
Frank E. Carlson Kenneth M. Palius 
Ariel R. Davis Arthur C. Risser 
Gilbert J. deStefano Jean Rosentha 
D. W. Prick Hunton D. Sellman 
Theodore Fuchs George C. Smedberg 
Walter H. Garrett, Jr. Rollo G. Williams 
George T. Howard Willett R. Wilson 
Herbert A. Kliegl Robert L. Zahour 


fer hair ' consin Electric 


Milwaukee 3 


Guide fer Phot etric Testing 
Fluerescent Lan ires 
Horton. rman Westingh ” ] 
TESTING PROCEDURES —To prepare standard p, 1216 W. 58th St., ' OFFICIAL REPRESENTATIVES 
test {| edu e for i 1 ) characteristics . wr a he ~ . a va] 
pet perdi Seeger ali ery er Sande TO OTHER ORGANIZATIONS 


thereon AMERICAN STANDARDS ASSOCIATION 


SECTIONAL COMMITTEES 
on Lamp 


©. L. Crouch, Technical Director 
alternate representative to all 


Building Exits Code, A® 
H. E. D’ Andrade 


Guide for Photometric Testing of Mereury and 


Incandescent Street Lighting Luminaires 
American St dard Practice 


Industrial Lighting, All 


L. G. Parks 


American Standard Practice 
Guide for Phot« Scheel Lighting, A23 
ef Outdeer Lar I-u.o 


oriton 
s Frank 
‘ Henders , Building Code Requirements for 
Light and Ventilation, ASS 
Guide for Photometric Testing 
ef Street Lighting Lus aires 
National Electrical Code, C1 


Panel 2, 3 and 10 


G. E. Shoemaker 


Definitions of Electrical Terms, C42 
Determination and Specification of p, 
Diffusion and Hiding Power of Fixture 


Diffusing Materials Dimensional and Operational Standardization 


of Electrical Lar and Auxiliaries for 
Gaseous Discharge Lamps, C78 
( se Hi 


” . , Thomas 8. Kelly 


( 
} 
Inspect Requirements for 
for Reporting Lighting Equipment Motor Vehicles, D7. 
imeering Data - me 
R. P. Teek 
Electrical & Phe metric Measure- | 
Flucrescent Lamp. Mf ‘ es Office Standards, X2 
, . Subcommittee 1, Office Equipment (Furniture) 
Guide for Testing Filament Luminaires Subcommittee 2, Office Papers 
Subcommittee 5, Business Machines 


Roger W aité 


Guide for Use of Photoelectric Portable Letter Symbols and Abbreviations for 
Photometers (1937) Science and Engineering, Y10 
Priscilla Presbre 
Guide for Electrical and Phetemetric Measure 
om , : Drawing and Drafting Reom Practice 
ments @ ereury amp. 
: ‘ Priscilla Presbrey 
n 
H Graphic Symbols and Abbreviations 
Practical Guide for Brightness Measurements 
for Use on Drawings, Y32 
Guide for lnterpretation of Test Data . " y emeees . sit Iron . » ' 
’ resbrey 
and Results 


Preferred Numbers, 717 
E. Sper 


Safety Color Code, 7553 


W. H. Kahler 


Celers fer Industrial Apparatus 
Practical Guide to Colorimetry of Light Seurces Equipment, 755 
reau if W. H. Kahler 


Standardization of Optics, 758 


Guide fer Life Performance Testing of 


Fluorescent Lamps Uniform Industrial Hygiene Standards, 762 


Pris ‘ t Vesti bi 


I 


}. Park 

AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 
GOVERNING BOARD 

S. K. Guth c. i 
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COLUMBIA’S 


4’ WIDE 


*Koldbond Louvers 
as 


A g 


LOWER COSTS 
OF INSTALLATION 


bl 
























































Offices of Northwestern Title 

Insurance Company, Spokone, Wash 
Architects: Rigg & Vantyne 

Electrical Engineer: James S. Latenser 
Electrical Contractor: Pacific Electric Co. 


*Copyright applied for 


Four-foot widths (most any length) widen the adaptability of all-aluminum 

Columbia louvers in both %” and 1” cube cells. With rigidity and perfect align- 

ment an integral characteristic of Columbia louvers, wider panels mean less ove. tif 

material and less labor required for suspension systems...fewer exposed T-bars, 

too. Koldbond louvers never sag, crack or break...give symmetry of design as they 

shield. Available in soft, pastel colors created to complement decor without 
dominating. You must see our louvers! 


MEMBER 
Eye Fidelity 
Lighting Group 


Send for yur FREE COLOR SAMPLES... 
and/or the complete catalog of Columbia fixtures. 


COLUMBIA ELECTRIC & MANUFACTURING CO. 


2310 N. FANCHER WAY «+ Dept. 1-4 * SPOKANE, 10, WASHINGTON 
COLUMBIA ELECTRIC CoO., INC. 7900 Sovereign Row Dallas 35, Texas 
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Committee Personnel 
Continued from page 38A 


ARMED SERVICES NAC VISION COMMITTEE 


©. L. Crouch 


INDUSTRY COMMITTEE IN CONNECTION 
WITH HANDBOUKS OF INTERIOR 
WIRING DESIGN 

A.C. Bredahl G. E. Shoemaker 
INTER-SOCIETY COLOR COUNCII 
Norman Macbeth 
R. ©. Allison H. L. Legar 

©. N. Clark J. A. Meacham 
G. PF. Dean Gladys Miller 
©. W. Jerome* Paul Seagers 
W. FP. Little* D. BE. Spencer 


ng delegates 


Chairman 


NATIONAL COMMITTEE ON UNIFORM 
TRAFFIC LAWS AND ORDINANCES 


R. P. Teele 


Vehicle Lighting 
R. P. Teele ’. J. Roper, Alternate 


NATIONAL RESEARCH COUNCIL 


Division of Engineering and 
Industrial Research 


C. A. Douglas 


National Academy of Sciences 


A. F. Wakefield 


National Academy of Sciences, 
Advisery Board on Critical Tables 


W. E. Forsythe 


Highway Research Board 
Ellis E. Paul 


SOCIETY OF MOTION PICTURE AND 
TELEVISION ENGINEERS 


Herbert Klieg! 


CANADIAN NATIONAL COMMITTEE OF THE 
INTERNATIONAL COMMISSION 
ON ILLUMINATION 


J. W. Bateman George Watters 


U. &. NATIONAL COMMITTEE OF THE 
INTERNATIONAL COMMISSION 

ON ILLUMINATION 
H. R. Blackwell 

A. A. Brainerd 

©. L. Crouch 

Glenn A. Fry 

W. P. Lowell, Jr 


Leonard C. Mead 
Kirk M. Reid 
E. M. Strong 
G. J. Taylor 
M. N. Waterman 





Local Officers 
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RoperrT ©. GRAY 3660 Pie Pico, 


f 


Secretary 


San Diego, Cal 


San Jacinto Section — Southwestern Region 

Chairman Georce H. Simpson, 5226 Mer 
cer, Houston, Texas 

Secretary—D. L. Corgtann, Crouse-Hinds 
Co., 2801 San Jacinto St., Houston, Texas 


San Jose Chapter — 

South Pacific Coast Region 
Chairman Rex GARDINER 
Electric Co., 86 8. 3rd St 
Secretary Perer DARNTON, 
Electric Co., 161 Main 8t., 


Pacific Gas & 
San Jose, Calif 
Pacific Gas & 
Salinas, Calif 


Southeast Florida Section — 

Southeastern Region 

Chairman — Pauw Foster, Foster Electric Co., 
2264 W. Plager St., Miami, Pia. 

Secretary Greornce H. Gus, Century Light 
ing Inc., 1477 N.E 29 St. North Miami, 
Fla 


Southern California Section — 
South Pacific Coast Region 
FPraxk B. Lae 
Division, 2747 8 
Calif 
Epwarp BALOGH 


General Electric 
Malt Ave. Los 


Chairman 
Lamp 
Angeles 

Secretary $814 Glenridge 


Dr., Sherman Oaks, Calif 


Southern Colorado Chapter — 

Inter-Mountain Region 

Chairman Witatam Srvuvtz, Southern Colo- 
rado Power Co., 613 Main St., Canon City 
Colo 

KENNETH Stines, 222 8. Victoria 

Ave., Pueblo, Colo 


Secretary 


South Plains Chapter — 
Southwestern Region 
Chairman AntTuur C. WacHorne, 3212 26th 
St.. Lubbock, Texas 

PRANK KILCREASE 


Secretary 2114 38th St 


Lubbock, Texas 

Suwannee River Chapter — 

Southeastern Region 

Chairmen—Ray A. MCMIcHAkgI 
OCo., Valdosta, Ga 

Secretary Antuur T. Craptaes, Union Elec 
tric Supply Co., 207 W. Hill St., Valdosta, 
Ga 


Georgia Power 


Tar Heel Section — 
Southeastern Region 
Chairman James A 

217 N. Elm 8t 


Lows, Duke Power Oo., 
Greensboro, N. C 


40A LES 


Evoesns C. Gatewoop, 4400 Col 
Charlotte, N. ¢ 


Secretary 


lingwood Drive 


Tennessee Valley Section — 
South Central Region 

James D. HARRIS, 
1214 Church &t., 


Nashville Elec- 
Nashville, 


Chairman 
tric Service, 
Tenn 

Secretary—Wi.u1aM E. Jones, Nashville Elec- 
tric Service, 1214 Church S8t., Nashville, 
Tenn 


Toronto Section — Canadian Region 
MACHTINGER, Crouse-Hinds 
1160 Birchmount Rd., 


Chairman } 
Co. of Canada, Ltd., 
Scarboro, Ont 

Secretary A. W. HeNSsCHELL, 
ton St. W., Toronto, Ont. 


51 Welling- 


Twin City Section — Midwestern Region 

Chairman — F. T. TILLSMANS, Westinghouse 
Electric Corp.. 2303 Kennedy St. N. E., 
Minneapolis, Minn 

Secretary JouN BAHNAK, 711 8. 
Minneapolis, Minn 


Lake 8t., 


Twin Ports Chapter — Midwestern Region 

Chairman — Extc G. Nytunp, Nylund Elec 
tric, 5723 Grand Ave., Duluth, Minn. 

Secretary Joun E. NORLAND, 618 N 
Avenue E., Duluth, Minn 


58th 


Utah Section — Inter-Mountain Region 

Chairman — Jack W. Lowber, Stevens Sales 
Co., Box 2338, Salt Lake City, Utah. 

Secretary— Homer 8. Surewoop, Utah Power 
& Light Co., Box 899, Salt Lake City, Utah. 


Vancouver Island Chapter — 

Pacific Northwest Region 

Chairman W. G. Molwrosn, 43 
Rd., Victoria, B.C 

Secretary —- Wavter E. Beex, B. C. Electric 
Co., Ltd., 820 Pandora Ave., Victoria, B. C 


Songhees 


Virginia Section — East Central Region 
Chairman — Tuomas P. Harris, Jr. 6037 
Bonneau Rd., Richmond, Va. 
Secretary — LutTusr 8. REAMS, 

Circle, Richmond, Va. 


Yarmouth 


Western Michigan Section — 

Great Lakes Region 

Chairman — WILLIAM WINGLAR, 4123 Chicago 
Dr., Grandville, Mich 

Secretary ——S8. A. FarReyw, 
Co. Inc., 432 Monroe Ave. 
Rapids, Mich. 


Electric 
Grand 


Graybar 
N.W 


Western New York Section — 

Great Lakes Region 

Chairmen — Roser? R. HeERrcer, 
Electric Co. Inc., 126 8S. Elmwood 
Buffalo, N. Y. 

Secretary — Wuaitam J. McoCartuy, Niagara 
Mohawk Power Corp., 535 Washington, 
Buffalo, N. Y. 


Robertson 
Ave., 


Winnipeg Chapter — Canadian Region 

Cheirman— A. C. Bugnarp, Box 386, St. 
James P. O., St. James, Man. 

Secretary — J. G. Nowe, 440 Lindsay 8&t., 
Winnipeg, Man. 


Yankee Chapter — Northeastern Region 

Chairman — B. D. Barry, Jr., 32 Knollwood 
Dr., E. Longmeadow, Springfield, Mass 

Secretary — E. H. Carpenter, Hampden Elec- 
trie Supply Co., 158 Maple St., Springfield, 
Mass. 


Yosemite Chapter — 

South Pacific Coast Region 

Inwin McoMatu, Pacific 
1401 Fulton St., Fresno 
Bowen, City of 
Fresno, Calif 


Gas & 
Calif. 
Fresno, 


Chairman — 
Electric Co., 
Secretary —E. F 
2326 Fresno St 





three and three and 


present membership 





Honor Your Past Chairmen 
A specially designed pin for Past Chairmen of Sections 
and Chapters is now available. 
one-half 
rade of the Past Chairman, should be 


sent to John Michel, Membership Secretary, at Headquarters 


Cost of the pin is between 


dollars. Orders, specifying 
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THE PTL is excellent for estate type subdivisions, drive- 
ways, parks, hotel grounds, and recreation areas. The 
design lends the elegance of low, even lighting and the 





safety of good light with a minimum of glare. Subdividers 
and landscape architects will find the PTL well suited to 
their esthetic needs without sacrificing light efficiency. 


New L-M Post Top Light Combines 
Appearance with High Efficiency 


The new L-M PTL (Post Top Lumi- 
naire) combines decorative appearance 
with a highly efficient optical system. It 
is specially suitable for lighting drive- 
ways, residential and institutional 
grounds, schools, stores, subdivisions, 
parks, swimming pools, railway plat- 
forms, bus stations, and other places 
where the designer wants both good ap- 
pearance and efficient light utilization. 


Rigidly Built 

The PTL combines a rigid spun-alu- 
minum reflector, an efficient Holophane* 
refractor, and a sturdy aluminum mount- 
ing base. Reflector swings open on hinge 
for easy cleaning, and for replacement of 
lamps and ballasts. 

Reflector and base in natural brushed 
aluminum, or choice of pastel colors. 
Available with small cadmium-sulphide 


LINE MATERIAL Industries 


McGRAW-EODISON COMPANY 


photo control, which automatically turns 
light on at dusk and off at dawn. 


Choice of Five IES Patterns 


For use with incandescent lamps up to 
10,000 lumens, or 620 watts multiple; or 
with ballast in fixture for mercury vapor 
lamps up to 250 watts. Choice of five 
IES light patterns; types 1, Ii, III, Il 4- 
way, and V. 

Two styles, for mounting on 3-inch or 
7-inch poles. Tapered aluminum poles 
are available, to provide from I1- to 
25-foot mounting heights. 


Attractive Low Prices 


Prices of the PTL luminaire start at 
$44; aluminum poles $46 and up. Mail 
the coupon below for free data sheets 
and details. Or contact any of the L-M 
offices listed on the other side. 


Pe 





THE NEW L-M PTL provides elegance of ap- 
pearance and efficiently controlled light dis- 
tribution. Available in brushed aluminum, or 
pastel colors, for 3- or 7-inch poles. For in- 
candescent lamps, or with ballast for mercury 
vopor lamps. The PTL is also available 
with small photo control. Prices start at $44. 


MGRAWE oe 
EDISON on 


Side 


Outdom Lighting 


38S 


Please check: [_] Architect 
[_] Builder 
[_] Utility Company 
() Other 


Nome 


LINE MATERIAL INDUSTRIES, “A \ 

Milwaukee 1, Wisconsin . . 
Please send me Bulletin 58203 a Firm 
on the PTL 

(J Also bulletins on other types of 
outdoor lighting City 


(] Consulting Engineer 


Address 

















Either incandescent or mercury lamps may be used. When 
the PTL is used for mercury vapor, the ballast is mounted 
in the fixture where it is easily accessible. 


THE PTL is excellent for drive-ins, restaurants, hotels, 
motels, store fronts, shopping centers, water-front areas, 
railway stations, and many other applications. 





NEW SCHOOL—NEW LIGHTING! L-M Post Top Luminaires 
add beauty to the facade, and provide excellent decorative 
and safety lighting for the area around the building. 


FOR INSTITUTIONAL OR RESIDENTIAL ground lighting, 
the PTL offers fine appearance, with efficiency. lt spreads 
a soft, uniform light over a large area, with minimum glare 





For detailed specifications, 
mail the coupon on other side— 
or phone or write any of these 


SALES OFFICES 


NAPERVINE! 
ri bef ob 


4 


»>> AND NOW. Conversion of this old light 
standard with a new PTL is more in keeping with the 
modern appecrance of the building of the Bank of 
Naperville, lil. The PTL will modernize most existing 
upright standards by direct replacement at a cost com- 
parable to the replacement of two old-fashioned orna- 
mental glass globe and canopy combinations. 


Albany 4, 4Y 
Albuquerque NM 
Allentown Pa 


Anchorage, Alas (Spenard 


96 Broadway 
1312 Mesilla, NE 
2405 Fawview St 

4502 Lois Dr 


Arlington 6, Va. 204 Shirlington Trust Bidg 


Ashland. Ky 


1215 Ashland Ave 


Attanta 6, Ge. 1261 Chattahoochee Ave, N.W 


Austin, Texas 
Birmingham Ala 
Boise, idaho 
Buffalo 2, N.Y 
Butte Mont 
Canton Oto 
Charlotte, N.C 
Cincinnati 43, Oto 
Cleveland 14, Oho 
Columbia. $C 
Cotumbus 15. Oho 
Datles 2, Texas 
Davenport. lowa 
Denver 2. Colo 
Des Moines lowa 
Detroit 2, Mich 
Duluth 4 Minn 
East Stroudsburg Pa 
Excetsior, Minn 
Fort Wayne, ind 
Glen Burme, Ma 


604 West Ave 
1700 Vanderbilt Rd 
614% State St 
443 Delaware Ave 
743 Wyoming St 
814 So Woodside 


3331 E. Superior St 
North Burson St 
249A, Vine Hill, Rte. 4 
2904 Inwood Dr 


205 Baltrmore & Annapolis Bivd NW 


Grand Rapids 5. Mich 
Green Bay, Wis 
Harrisburg Pa 
Houston Texas 
Indianapolis 4. ind 
Jackson 6, Mich 
Jackson, Miss 
Jacksonville, Fla 
Knorville, Tenn 
Latayette, La 


1837 Prowdence, NE 
1119 Spence St 

2700 Paxton St 

STIS Navigation Bivd 
155 E. Warket St 
1514 Daniel Road 

654 S Roach St 

1641 Landon Ave 
4206 Terrace View Dr 
1216 Mudd Ave 


Los Angeles 22, Calif. 7105 S. Paramount Bivd 
In Canada: Canadian Line Materials, Ltd., Toronto 13, Ontario 


Madison, Wis 
Melrose Park, il! 
Mempnis 7. Tenn 
Mian 38. Florida 
Mitwaukee |, Wis 
Minneapolis 20. Minn 
Moorhead Minn 
Murrysville, Pa 
Nashville 4 Tenn 
Newington, Conn 
New Orleans 22, La 
New York 6, NY 

No. Kansas City, Mo 


Oklahoma City 5, Okla 


Omaha 3, Ned 
Phitadeiphia 2, Pa 
Phoenia, Ariz 
Pine Bluff, Ark 
Portiand 9, Ore. 
Ralergh, NC 
Revere, Mass 
Richmond 20, Va 
Roanoke, Va 
Sacramento 18, Calif 
St. Lowis 1, Mo 


405 Tompk ns Drive 
4700 Lake St 

1169 Morehead St 
7240 WN. E. 4th Ct 
700 W Michigan S* 
500 W. 79th St 

918 So. First St 
P.O. Box 297 

1503 Laurel St 

54 Pane Ra 

2860 Arts St 

74 Trinity Pt 

10th & Erie Sts 
317 NW. E. Hilt St 
3415 Cuming St 


Broad & S Penn Sq 


625 W. Madison St 
1904 W. Sist St 


1333 N. W. 12th Ave 


216 Russ St 


570 Revere Beach Parkway 


4111 W. Clay St 
915 S. Jefferson St 
1123 Teneighth Way 

706 Chestnut St 


Salt Lake City 10, Utah 980 S$ 6th West St 


San Antonio, Texas 
Seattie 99. Wash 
Sioux City, lowe 


So. San Francisco, Calif 


Spokane 24, Wash 
Springfield, 1 
Springfield, Mo 
Syracuse 2, N.Y 
Tampa 2, Florida 
Topeka, Kan 
Union, NJ 
Wichita, Kan 
Zanesville, Oho 


1512 Majestic Bidg 


1220 W. Nickerson St 


3606 Court St 
360 Shaw Road 
E. 3903 Ferry St 
Itinors Bidg 

961 S. Weller 
221 Erie Bivd. W 


306 No Newport Ave 


1428 Belle Ave 


lorio Industrial Park 


1400 N. Charles 
Pershing Road 





NEW HEAT-RESISTANT REFRACTORS 


made of a PYREX® glass by Corning 


for General Electric 


Can you get an optically sound re- 
fractor that can stand up to high heat? 

Yes — if it’s made from Pyrex 
brand glass No. 7740 like this Gen- 
eral Electric No. 500, made by Corn- 
ing for use in the “R” IES Type 
incandescent assembly with lamps up 
to 620 watts. 

With a Pyrex brand glass you 
don’t worry about danger from ther- 
mal breakage because you have high 
strength and low expansion. Because 
a Pyrex refractor is rugged, you 


have fewer worries about breakage 
from vandalism, too. 

One more point: You get the op- 
tical specifications you need, because 
Corning is experienced not only in 
glass fabrication but also in optical 
research and design. 

Let us help you solve your most 
pressing lighting problem. Spell it 
out in brief and send your note to 
Corning Glass Works, 61 
Street, Corning, N. Y. You'll get a 


Crystal 


prompt answer. 


CORNING GLASS WORKS 


APRIL 1959 


Pyrex refractor permits use of higher wattage 
lamps in this General Electric incandescent 


luminaire 








Now your industrial lighting dollar buys 


up to twice the light with... 





DAY-BRITE’S NEW CFI 


CFI-25 for Rapid Start, High-Output or Slimline Lamps 


CFI-30 for New Power-Groove Lamps 


Pat. Ne. 0-177,532 


Day-Brite announces 


“OPERATION UPLIGHT: 


IN 1952—Day-Brite introduced Comfort For 
Industry with CFI lighting fixtures having slotted 
reflectors. 


IN 1955 —Day-Brite lowered installed costs for 
quality industrial lighting with improved CFI 
equipment. 


TODAY —tests prove that industrial fixtures 
having 25% upward components and greater shieid- 
ing provide more light... with 
greater eye comfort...at lowest 
installed and total owning cost... 
for all industrial lighting applica- 
tions. OPERATION UPLIGHT 


is the result of these findings. 


\j4 


P/O \UPLIGHT 


With OPERATION UPLIGHT, Day-Brite has now 
standardized its production of industrial fixtures 
on a basic, high uplighting design. Production sav- 
ings are being passed along to buyers in PRICE 
REDUCTIONS AMOUNTING UP TO 17.7%. 


Now one basic fixture, available in two adaptations 
for different lamps, delivers comfort lighting at 
lowest cost for any industrial application. Today’s 
lower-priced Day-Brite CFI-30 
fixture, used with new Power- 
Groove lamps having an output 
of 15,000 lumens, actually re- 
duces the cost of lighting many 
industrial areas as much as 54%. 


OPERATION 








25% uplight washes out harsh ceiling contrasts 


e “Up-draft” action provides more efficient self-cleaning e Center ‘‘V" 


and closed ends for added shielding and strength e Reflection surfaces 


are lifetime porcelain enamel for easy cleaning ¢ 8-foot rigid channel, one-piece reflector: 


for simplified installation @ Spring-loaded sockets hold lamps securely, speed relamping 


e ALL THIS AT UP TO 17.7% LOWER .COST! 


UPLIGHT for higher lighting levels at lower cost 


New lighting standards adopted by the Illuminating Engi- 
neering Society approximately doudle footcandle levels pre 
viously recommended. It is estimated that between 90 and 95 
of existing lighting installations are now outdated.* And now, 
OPERATION UPLIGHT gives owners of industrial lighting 
systems these new reasons for relighting—without delay: 
UPLIGHT for lower installed cost. 

Day-Brite CFI-30 fixtures with new Power-Groove lamps 
reduce installed cost per square foot by 
because fixture prices are lower. ..and 
needed. And installation costs are also reduced because CFI 
equipment is designed to go up faster... with fewer parts 
to handle . . . and line up more easily. 


UPLIGHT for lower operating cost. 
The Taylor-Bradley maintenance 
factors for industrial lighting 


as much as 54° 
fewer fixtures are 


research establishes neu 


.. proves that Day-Brite CFI-25 


This booklet telis how plant owners can save 
money through OPERATION UPLIGHT. For your 
copy, call your Day-Brite representative listed in 

the Yellow Pages, Or mail this coupon today 


A-119 © 1959 by Day-Brite Lighting, Inc. 


veil DAY- BRITE 


LIGHTING FIXTURES 


DAY-BRITE LIGHTING, INC. 
St. Louis, Mo. « Santa Clara, Calif. 


NATION'S LARGEST MANUFACTURER OF 
COMMERICAL AND INDUSTRIAL LIGHTING EQUIPMENT 


fixtures lose 44% less light output due to dust and dirt 
during 30 months’ operation than units having solid top 


reflectors. 


UPLIGHT for lower annual owning cost. 

Day-Brite CFI-30 fixtures with new Power-Groove lamps 
reduce total annual owning cost by up to 30 
nt or mercury vapor systems... 


compared with 
other fluoresce .and by 91 


compared with incandescent lighting. 


PLUS...A BIG BONUS IN COMFORT. 


Day-Brite’s new CFI fixture not only delivers more light on 
the work also reduces eye strain and fatigue 
Upward lighting balances brightness. Center “‘V”’ 
previously an extra cost feature on the 


plane, but 
louver and 
fully enclosed ends 
CFI-25) help cut glare. 

“ELECTRICAL CONSTRUCTION AND MAINTENANCE, NOV., 1958 


Day-Brite Lighting, Inc. 
6258 N. Broadway 
St. Louis 15, Missouri 


GENTLEMEN: Please send me your free booklet on 


“Operation Uplight."’ 
Name Title 
Firm 


Address 


City 





crowning 


glory 
of western 
building 


DRAMATICALLY - 
LIGHTED na 
TrRee : = 


Rae 
WITH AN ianeDane 


ORIGINAL i aaa 


ALL-BRITE = eam 


DESIGN 


7° mm 


5 4 


\ 


NEW Crown Zellerbach Building, San Francisco - 


CREATIVE The new concept, unitizing light, heat and ventilation 
PARTICIPANTS in one superb recessed fixture. Result: greatly 
Architects: Hertzka and simplified installation and convenient maintenance. 


Knowles associated with Detailed information on request. 
Skidmore, Owings and 


Pesca ALL-BRITE FLUORESCENT FIXTURES, INC. 


and Haynie, San Francisco 352 SHAW ROAD, SOUTH SAN FRANCISCO, CALIF. 
Electrical Contractors 


Ets-Hokin and Galvan PLANTS ALSO IN LOS ANGELES AND SEATTLE 
associated with Chas. A IN CANADA: ALL-BRITE LIGHTING (B.C.), VANCOUVER, B.C. 
Langlais Co., San Francisco REPRESENTATIVES THROUGHOUT THE UNITED STATES AND CANADA 
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Controlled Light Distribution . .. 
Accurate Color Transmission... . 


with Kopp Engineered Lighting Glassware 


LENSES ...COLOR FILTERS ...COVER GLASSES 


There’s one important point of similarity in the various examples of light- 
ing glassware seen here. Size, shape and glass composition are different in Beneficial Properties 
each case; but they are all engineered by Kopp technicians to do a specific job. 

Some applications call for high strength and other physical character- IMPACT RESISTANCE 
istics, as well as light distribution and color transmission. In others, con- BEAM CONTROL 
trolled light—whether concentrated, directed or diffused—may be as HIGH TEMPERATURE 
significant as dimensional stability, or heat-resistance. In fact, mechanical CHARACTERISTICS 
and transmission properties vary with each product, depending upon DIMENSIONAL STABILITY 
its end use. ACCURATE COLOR VALUES 

Problem is—to engineer these items with the right combination of prop- HIGH PHYSICAL STRENGTH 
erties to meet individual application requirements. And Kopp engineers THERMAL-SHOCK RESISTANCE 
are specialists at doing just that. Write us, at Swissvale, Pennsylvania, CHEMICAL DURABILITY 
about your needs. Ask for bulletin 553-A on Kopp-Engineered Glass. ELECTRICAL ADVANTAGES 


SPECIALISTS IN CUSTOM-BUILT LIGHTING GLASSWARE 


Hopp Glass, inc. 


APRIL 1959 











NOT 
ab 


QUIET FLUORESCENT INSTALLATIONS 


need proper planning... 
and Jefferson ba//asts 


In many installatior particularly in hospitals, libraries, schools, churches 
pri’ f 1 home noise is a critical factor. Ballast hum increases 


mber of fixtures in a room. So, the greater the number 


xture the more urgent the need for ballasts with the best acoustical 
I r 
r r r 1coustic j ffer 
r t iz tallation. Use tl } 
r r r re t the prover Jefferson B 
for each roon tharacteristics. Then you'll have satisfactory installat 
I t r 


WRITE for BULLETIN 8-1000...data, prices, sound contro/ chart 






FLUORESCENT BALLASTS 


COMPANY + BELLWOOD, ILLINOIS 


Jefferson 


JEFFERSON ELECTRIC 


a 
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problem 


An easily maintained, integrated fixture was needed for Welton 
Becket’s dramatic “squares of light” ceiling in the lobbies and offices 
of Southland Life’s spectacular 42-story Southland Center in Dallas. 








tia 
MS 


APRIL 1959 





Ms MLN ALLNG BANOS DENG 











SA 
es 
i 
Ld FOR SUBDIVISION 
LIGHTING... 


SAN JOSE STANDARDIZED 
with distinctive 
UNION METAL fluted poles 





San Jose, California, one of the fastest growing cities in 
the United States, has standardized on Union Metal 
im ©©30-foot tapered, fluted steel Monotube poles for all 
| new subdivision lighting. 
| This type lighting pole not only proved to be 
the most effective, but the permanency of construction, 
attractive appearance and economy of installation 
increased the preference for Union Metal. 

Uniform lighting with Monotube poles has proved 


of value to many cities. 





UNION METAL 


Residential subdivision lighting The Union Metal Manufacturing Company 
sandardized with 30’ Monotube poles 


NG POLES 





; 
DION nting mt and cent inminaires, 
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“*| HAVE BEEN ASKED TO SAY 
A FEW WORDS ABOUT 
NEW SMITHCRAFT LARGE ELEMENT 


LIGHTING . 





A “FLOATING” CEILING. 

With five different sizes of units 

a wide variety of areas and 

patterns are possible. Modules have 
exact dimensions in both directions. 





Forest Criry 


(Lonpown) 


CHAPTEK 


‘* 


. . suffice to say, it's the easiest 
big fixture to install 


on the market!’ 


ANOTHER SMITHCRAFT FIRST! 


Smithcraft Large Element Lighting 

«+ @ large area luminaire with POWER-GROOVE Lamps 
or more effective high level illumination in 

department stores, offices, laboratories, et 


large element 
lighting 


The “big idea” in lighting — to fit your own big ideas for the new and 
different in modern architectural settings! Simplified planning with 5 
sizes of preassembled modular units from 4’ x 4’ to 8’ x 6’. Modules 
are installed individually or joined in both directions, to provide the 
effect and the utility of dropped ceiling construction at low cost. High 
level illumination, architectural in form functional and unobtrusive 
Shielded by Holophane Controlens® #6024, Cubex aluminum 
Y%2"x¥2"x'2”" louvers, Plastic louvers, or Polystyrene Plastic dishes 
Fast, simple maintenance and re-lamping 


Write today for the Smithcraft Catalog 


Smithena}t. Lighting CHELSEA 50, MASS. 
Ameritas jiaeit Luorencent lighting 








J, , 
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(Continued from page 21A) 


Tylor, R. L., Corning Glass Works, Corning, 
N. ¥ 


Gotham Ligh Member : 


Hurley, R. F., Benjamin Electric Mfg. Co., 
Des Plaines, Ill. 


downlites. What IS : Associate Members: 

Anixter, L. J.. Englewood Electric Supply Co., 

j : Rockford, Ii 

IS the heavy cadmium . Becker, 8S. D., Laramore Douglass & Popham, 
é Ohicago, Tl. 

a be ‘ Clagett, J. W., Clagett Engineering Sales Co., 

and yellow iridite tr Rockford, Iil. 

Collyer, W. A., Efengee Electrical Supply Co., 


' 
Inc.. Chicago, Il | 
. 


CHICAGO SECTION 








| Dreger, R. A., Graybar Electric Co., Melrose 
| Park, Il. 

| Horton, R. V., Westinghouse Electric Supply 
| 







receive Thi Co., Rockford, Ill. 
. IS extra Jeffers, B. W.. Revere Electric Mfg. Co., Chi- y 
oa cago, lil 


Kinchlow, .C. B., Kinchlow Mfg. Co., Chicago, 


coating is applied before baked ~ | m7 | 








i See Lippincott, “Danald, .Lippincott & Beckman 
uate po Rockford, I) ‘ 
finish coat to help prevent —_ — Argonne National Laboratory, 
vemon 
Morse, D. L., 711 S. Chippewa, Freeport, IN 
CHINOOK CHAPTER 
Associate Member 
Nicholls, W. C.. Amalgamated Electric Corp 
Calgary, Alta ; 
CLEVELAND SECTION : 
Member : ; 
*Burns, C. H., Westinghouse Electric Corp., | 
Cleveland, Ohio { 
issociate Members : : 
j 
Beil, N. H., A. F. Beil Electric Ine., Youngs i 
town, Ohio i 
Shiver, J. K., Owens Corning Fiberglas, Cleve- 
land, Ohio ' 
CONNECTICUT SECTION 
Member: 
*Shemitz, S. R.. New Haven Electric Supply 
Inc.. West Haven, Conn. 
Associate Member 
YORK DeBuisson, David, C. 8S. Mersick & Co., New 
Haven, Conn 
EASTERN New YORK SECTION 
| issociate Members: 
Bass, L. F. X., Graybar Electric Co., Albany, 
N. ¥ 
Pugliese, A. P., State of New York, Division 
of Standards & Purchase, Albany, N. Y 
EASTERN PENNSYLVANIA SECTION 
Members: 
‘Fritz, J. R., Gilbert Associates, Reading, Pa. 
Ro Reynolds, R. A., Crouse-Hinds Co., Philadel- 
«a phia, Pa 
Associate Members : ‘ 
Hartwigsen, F. J., United Gas Improvement 
Co., Kingston, Pa 
| 
EDMONTON CHAPTER f 
| Associate Members: 
| Matthews, J. K., Hammond Electric Ltd., Ed 
| monton, Alta 
| Olstad, H. C.. Fluorescent Sales & Service 
Ltd., Edmonton, Alta 
| Reekie, Peter, Ellis Electric Ltd., Edmonton, 
Alta 
| FLORIDA SECTION 
Member: 
*Fromer, E. 8S Tampa Wholesale Lighting 
Fixture & Supply Corp., Tampa, Fila. 
Associate Member 
Davis, J. L., Florida Power Corp., Winter 
Garden, Fla. 
FOREIGN NON-SBECTION ‘ 


Associate Member 


| Lipsitz, Joseph, The Israel Telephone & Engi- 
neering Service, Tel Aviv, Israel. 
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are 





PEST TED CFE PEPSI EEES. ECP eEe Ss eee es 
exact dimensions in both directions. 








Forest Crry (LONDON) CHAPTEK 


Associate Member: 


Shea, J. B., Sylvania Electric Products (Can 
ada) Ltd., London, Ont. 


GEORGIA 8 


Members 


*Alexander, Emily, Georgia Power Co., At 


lanta, Ga 


*Bonner, Nina F., Georgia Power Co., Atlan 


ta, Ga 


Reeves, L. M Jr.. 1430 W. Peachtree St 


N.E., Atlanta, Ga 


Associate Members 


Bass, W. E., Jr W. Leroy Edwards, Atlanta 


Ga 


Glosson, Ray, Crouse-Hinds Co., Atlanta, Ga 


McKenzie, M. D., Grayb 
Atlanta, Ga 

Myers, Naomi, Robert & 
ta, Ga 


Ulbricht, T. ¢ Jr., Gibson Mfg. Co., Atlanta 


Ga 


INDIANA 8S 


Associate Members 


Best, J. F., 3744 E. 55th St., Indianapolis 


Ind 
Dodds, W. W Economy 
dianapolis, Ind 


DuVall, G. F., Hatfield Electric Co., Inc., An 


derson, Ind 


Porter, Jack, Courtesy Electric, Wabash, Ind 


Risley, H. H., Clyde Wa 
dianapolis, Ind 
Walker J M Robert 


Equipment Co., Indianapolis, Ind 


INLAND EMPIR 


Associate Members 


Kensok, J. J., Brown Johnston Co., Spokane 


Wash 
Murphy, R. FE Westing 
Spokane, Wash 


MARYLAND 
Member 


Foust, D. B., Pittsburgh 
more, Md 


MIAMI VALLE 
Associate Member 


Hawley, W. J Dayton 
Dayton, Ohio 


MICHIGAN 
Member 
Arden, Samue Madison 
Mich 


Associate Members 


Cates, D I Cates | 
Mic 

Huntwork, F. I Leslie 
Mich 


Moss, T. D., Paramount I 
Mich 


Parks, W. J Howell Ele 


Howell, Mich 
Turezyn, Zygmund Sar 
troit Micl 


Van Norman, M. A \ 
Detroit, Mich 

W heele: B Ss Ford 
Park, Mich 


MILWAUKEE 
Member 


*Behm, A. W Behm Ele« 


MONTRBAI 


Members 


*Dandenault, Andre, Rest Glow Mfg. Co Mt 


Royal, Que 
Mear G. | 


Canadian 
Ltd., Montreal, Que 


Associate Members 


be 
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ECTION 


ar Electric Co. Ine., 


Co. Associates, Atlan 


ECTION 


Electric Supply, In 


rile & Associates, In 


H Merrill Stage 


E CHAPTER 


house Electric Corp 


SECTION 


Reflector Co., Balti 


Y SBCTION 


Power & Light Co 


SECTION 


Electric Co Detroit 


lectri ( Berkley 
Electric Co., Pontia 
ndustries, In¢ Flint 
ctric Service In 
in Electric Cs De 


an Norman Electrix 


Motor Co Highland 


SECTION 


tric, Lomira, Wis 


SECTION 


General Electric Ce 


able Accessories, Ltd 


| CHAMPION LAMP WORKS 


Lynn, Massachusetts 


ontinued on page 544A 








Peis [pnenu [puorescent Ugnunly 


of the four major 
brands of lamps 


CHAMPIO 


stands out for 


VALUE 


~ 


VALUE THROUGH UNIFORMITY: 


Uniformity in Champion lamps is 
guarded by over 200 inspections 
on the more than 3,000 different 
lamps available to satisfy the diver- 
sified lighting needs of factories, 
stores, homes, office buildings, 
streets, etc. 


MORE THAN 200 
CHAMPION LAMP INSPECTIONS 


CHAMPION 


Lamps 





incandescent Fluorescent 


Your best buy in lamps 


3A 





by mcPhilben 


Cat. No. 4-815 150W 


installations . . .“‘thru- 
unction boxes permit low 
* wire... U.L. approved 
twin Sealume gaskets “ 
* Since Nonthen one. capeieal 
problems, effectively seals out rain 
and dampness 


Ask your mcPhilben 
to show these 


ealem etaliicl-ja 


™ ANADA 
WAKEFIELD 


Continued from page 534A) 


lison, E. L., 5775 Westminster Ave. N.. Mon 
treal, Que 

Lessard, Henry, DuBo Electrical Supplies 
Ltd., Montreal, Que 

Muleahy, J. A., Canadian Westinghouse Co 
Ltd., Montreal, Que 

Papouteas, James, Canadair, Ltd., Montreal 


Que 


New ENGLAND SecTion 

Associate Members 

Catanzano, J \ Smitheraft Lighting, Chel 
sea Mass 

Moller, R. M Sylvania Electric Products 
Ine Salem, Mass 

Weng, W H. ¢ 
bridge Mass 


Greenleaf & Wong, Cam 


New JeRSekY SECTION 
issociate Members 
Dilley, R. F.. Wheeler Pullerton Lighting Di 
vision, Franklin Research Corp., Newark 
N. d 
Helstron W M Public Service Electric & 
Gas Co., Newark, N. J 
Robinson I \ Wheeler Fullerton Lighting 
Division, Franklin Research Corp., Newark 
N ' 
NEW ORLEANS SECTION 
dissociate Members 


Dupent, I. P.. 2675 Florida St., Baton Rouge 
Graybar Electric ) Baton 
Interstate Electric, New Orleans 


Bensen-Rieh Architects, New 
New YoOrK SEcTION 
dissociate Members 
jaclis, E. M Port of New York Authority, 
New York, N. Y 
Robbins, H. B., 8 Dellwood Rd.. White Plains 
N.Y 
NortH Texas Secrion 
issociate Members 


Giddens A. I Texas Electric Service C« 
Sweetwater, Texas 


A. ( 2122 William Brewster, Irving 
car Phillips Co., Dallas, Texas 


CAPITAL SECTION 
Vember 


Fiynt, ¢ K i914 W Independence 
Okla 


ciate Member 


\ Upchurch 


Corvallis 


iri Inspection 


PHILADELPHIA SECTION 


B.. Sylvania Electric Products, In 
iladelphia, Pa 
Atlantic City Electric 
ity, N. J 
Edward ' Hulmev 


Philade 


Lioyd, Fred, Lieyd’s Electric Co., West Tren- 
ton, N. J 


PITTSBURGH SECTION 
Associate Member 


McFarland, E. R., General Electric Co., Pitts 
burgh, Pa 


QUEBEC CHAPTER 


Associate Members 

Garneau. P. L.. Turgeon & Jobin, Quebec, 
Que. 

Guay, P. E., School of Industrial Electricity, 
Quebec, Que 

Huot, Rolland Cie Martineau Electrique 
Ltee., Quebec, Que 

Laberge, Guy, Grenier Furniture, Inc., Beau 
port, Que 

Lafond, G. G., Crouse Hinds Co. of Canada 
Ltd., Scarborough, Ont 

Rochette. Guy, Northern Electric Co., Ltd., 


Quebec, Que 


ROCHESTER SECTION 
Associate Member 
Rowe, W. E Werco Supply Co 
N.Y 


Rochester 


RocKkY MOUNTAIN SECTION 
Member 


*Little, D. A., 6512 Teller, Arvada, Co'o 


Associate Members 

DeLellis, Anthony, Rite Lite Supply ¢ 
ver, Colo 

Rishel, R. E., Rite Lite Supply 


Colo 


San Dreco SrcTION 

Associate Members 

Brown, V. FE 
Calif 

Groves. B. W 
Diego, Calif 

Riebau, W. O San 
Diego, Calif 

Woleber, W ito le ce. San Diego 
Calif. 

Yamada, R. Y ‘ Station, San 
Diego, Calif 


SOUTHEAST 
Member 
*Foster, Paul, Foster Electrix 
Fila. 


SOUTHERN CALIFORNIA SECTIC 
Member: 


Carroll, Aaron, Earl Holmberg & Associates 
Los Angeles, Calif 


Associate Members 

Cutler, Gilbert, Garden Cit 
facturing Co., Los Ange 

Gelber, 8. H Lustra Corp 
ley, Calif 

Pfister, I. R Ultra- Violet 
Gabriel, Calif 

Rozsypal, Ljubo 
Angeles, Calif 


dissociate Members 


Brown, D \ W H 
Toronto, Ont 

Gardner, ¢ I Gardner 
Co., Malton, Ont 

MeGee, K. ¢ 
Ltd., Toronto, Ont 

Pohn \ I Superior Supply Ce 
Ltd., Toronto, Ont 


Superior ‘ Supply 


Twin Crry SEcTIon 
Associate Member 


Frey H. J Frey 
Minn 


Wembers 

Chandler q ‘ ociates. Nor 
folk, Va 

Faison, G. I nmett ms & Ass 


ates, Richmond 
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Hartt, 8S. T L. W. Roberts Co Richmond 
Va 

Associate Member 

Engleby L. Jr Engleby Electric Co 
Inc., Roaneke, Va 


WESTERN MICHIGAN SECTION 
Members 
Bagge, F. ¢ J. & G. Daverman Co., Grand 
Rapids, Mich 
*Faren, 8S \ Graybar Electric Co Inc 
Grand Rapids, Mich 


WESTERN NEW YORK SECTION 
Student Member 
Tsengas, J. N.. 74 Brant St., Buffalo, N. Y 


WINNIPEG CHAPTER 

Member 

*Howard, B. D., City Light & Power, Regina 
Sask 

Associate Members 

Bolton, W. E Electric Service League of 
Saskatchewan, Regina, Sask 

Butterworth, D. I., Canadian Pacific Railway 
Winnipeg, Man 

Krause, 0. H., 0. K. Electric, Ltd., Regina 
Sask 

McDonald, R. M All-Brite Lighting, Ltd 


Regina, Sask 





EMPLOYMENT 
OPPORTUNITIES 








LIGHTING DESIGNERS 
Excellent opportunity with rapidly expanding 
nationally recognized manufacturer of com 
mercial and industrial lighting equipment. Long 
established business. Large and unique plant 
facilities. Experience required in flourescent 
and incandescent fixture design and engineer 
ing. Metropolitan New York area. All replies 
strictly confidential. Send resume to: Box 374 @) N LY ya's ce) P| E - ES TO | N STA LL 
Publications Office Iluminating Engineering 

ry 


Society, 1860 Broadway, New York 23, N 


mum LN Doth Light-Weight 


coordination. Address Box 382, Publications 
Office, Illuminating Engineering Society, 1860 
Broadway, New York 23, N. Y 


POSITION WANTED 


Sales and Marketing Manager. Lighting engi WITH GARCY “ULTRA-LUX" \ . vi ; 
= ee Sees eae ee = Curved diffuser in 12” or 24” widths 


phases lighting sales, management, marketing 
advertising, engineering. Young man Address if 


Box 384. Publications Office, Illuminating En OR 60TH ANNIVERSARY ) i 
a eS Rectangular diffuser in 12” or 24” widths | 


REPRESENTATIVES WANTED 
Nationally known manufacture commer 


mom ge Fh og Tey we It's a snap to install these Garcy fixtures. Only two basic 


~ eect ee oe oe & parts to install, that’s all. No on-the-job assembly work. 
ee ee eee Cone, Se ee End plates, diffuser panels and hinge fittings are all pre 
pnp ee a ne A yg owe assembled for you before shipment. 
go Ay ey And Garcy fixtures are easy to handle. Even a lightweight 
mote Mi Fe conc hate go em Sy like the gal above could handle these compact fixtures all 
dress Box 385, Publications Office I 


ng Engineering Society, 1860 Broadw > ie day without tiring 


peocanbe Bo, Find out for yourself how much on-the-job time you can 
WANTED: QUALITY LINES FOR : 
LATIN AMERICA save with Garcy fixtures. 


ong established lighting export representa 








ves with strong sales set-up throughout Latir 
America concentrating on architects, eng 


igi 


neers 


and contractors solicits specification level lines 


i chante of tabiina. -Adivem Bon 600 Send for Bulletins 
ul on ae s 7" a_i, wie 581-L and 582-L. 


CUSTOM CHANDELIER DESIGNER 
Excellent »pportunity with prominent Ne 
t t ifacturer for experienced 

f istom chandeliers. Must 

rinal designs and translate 

ed shop drawings. Experience (er-¥ cen 4 LIGHTING 
and thorough knowledge of fal 
esses essential. Send details is 


nfids ' to Box 387, Publications division of Garden City Plating & Mfg. Co 
— wees Eevey, Love 2475 Elston Ave., Chicago 47, Illinois 
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PANS MADE WITH FROST-WHITE-X SHEET 
ARE BREAK-RESISTANT, REFLECTION-FREE 
AND GUARANTEED LIGHT STABLE 


sottie i FROST WHITE. Styre 


Now you 

can take 

advantage 

of the econo- 

my and beauty of 

styrene in plastic pans 

for fluorescent fixtures. 

Vacuum-formed of Sheffield’s 

FROST-WHITE-X sheet, these 

pans have a bright, white initial color, are more light stable than 
vinyl and other styrenes and cost only half as much as acrylic pans. 


I'he sheet is Guaranteed Light Stable for 50,000 lighting hours and 
is backed by a written guarantee available to all vacuum formers 
and fixture manufacturers who form pans themselves. This is the 
only such Guarantee available to the industry on styrene pans 


or diffusers 


Further, because of their flexibiliry and break-resistance, FROST- 
WHITE-X pans can be made in cross-sections as thin as 0.025 in.!! 
Consider the savings in material cost and shipping weight this 


can mean to you!! 


FOR COMPLETE DETAILS on FROST-WHITE-X sheet or 
diffusers or the Sheffield Guarantee of Light Stability, contact 
your vacuum former or write to Sheffield Plastics, Inc., Dept. 
92-B, Sheffield, Mass. 


FIRST IN PLASTICS FOR LIGHTING 


SHEFFIELD-PLastics, Ine. 


SHEFFIELD, MASS. 
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NEW DESIGN 
CONCEPTS IN 


} o> 
&¢t w= 


( 


Church Lighting 


WILEY ZEPHYRS The beautiful unadorned lines of 


®@ Ke to latest 
yed nherya Wiley’s new Zephyrs harmonize so well with any decor that you're 
architectural trends unaware of the source of light. Their wafer-like thinness makes them 
e | rati ideally suited to installations where recessed fixtures cannot be used. 
ane ating Sow Available: 2 and 4 lamps; variety of shielding devises, solid or plas- 
materials and finishes tic sides. 
@ Engineered to proven 


high standards 


Request Catalog S, supplement 
to catalog C for a 
glimpse of this new line 


Pioneers 
sie ; ere 
Ra. MN NINS CQ. inc in Fluorescent Lighting 
1810 NORTH AVE. © SHEBOYGAN, wis R&W Dearborn & Bridge Sts., Buffalo 7, N.Y. 


ONLY THE LUMINOUS GLASS SHOWS 


PLASTIC GRID No. 70 GLASS REVERSE PYRAMID 











ASSISTANT TO LIGHTING 
SPECIALIST AVAILABLE 


Can go to work within next 10 days to assist 
anyone concerned with lighting layouts, 
lighting problems, or learning more about 


illumination. Latest knowledge of lighting Z A 

techniques and application as well as com- Now first in the U. 8. A. Inca-LiGuts are austnce mounted, 
plete information on lighting calculations, completely luminous incandescent fixtures—10°-12” or 14 
measurements, design, etc. To get the help of in diameter. Holder permits the “Silverglo” bowl to con- 
this valuable assistant, write for your new ceal all metal parts—the bow! tilts on or off in a twinkle 


Third Edition, I.E.S. Lighting Handbook, ‘ , 
NOW. LES. Publications Office, 1860 Broad for easy cleaning. Write for catalog today. 


way, New York 23, N. Y. U. 8. PATENT NO. 645,184 


(See advertisement and order form inside 
back cover.) 


J. A. WILSON LIGHTING and DISPLAY, Inc. 


1500 Industrial Drive, Erie, Pennsylvania 
Dedicated to lilumination through Science to Service 
PARAGRID-TILE . LUVE-TILE ° FLUORESCENT LIGHTING 
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Wash the wall 
with light... 


Century's No. 985, newest and most efficient 


wall wash unit, is designed to illuminate 
large surfaces with a soft, scallop-free 
wash of light. 
in absolutely flush ceiling plate makes 
this the instrument preferred by decorators. 
This unobtrusive unit lends itself 
to contemporary or traditional interiors. 
Effective creative lighting is as essential 
to residential building as it is to commercial 
architecture. Fabrics, colors, paintings 
fextures, accessories all are enhanced 
by the use of the proper lighting unit. 
No. 985 uses a 300 or 500 Watt T-20 I.F. lamp. 
Write for Century Lighting’s data sheets 
and the new wall wash series brochure with 


information on spacings and distances from wall. 


CENTURY LIGHTING, INC. 
521 West 48rd St., New York 30 
20-40 Berkeley St., Santa Monica, Calif 


1477 N. EB. 129th St.,N. Miami, Florida 


NEW SNAPEE ‘icin "20 


. —_ LS = 


THE ECONOMICAL WAY TO MOUNT ANY FIXTURE, 
Box, Cabinet or Curtain Wall! 


makes a one man job of most 
all fixture hanging jobs. 


No longer is it necessary to remove the ceiling 
TO USE piece, reach to the superstructure in order to hang 

surface mounted fixtures. Neither is it necessary to 
UNSURPASSED disturb already hung “T” Bar Grids. The #210 
FOR STRENGTH!  sNAPEE Grid Hanger snaps onto “T™ bar, slides 
into desired position and locks securely at right 
spot. Mount the fixture in desired position, fasten 
wing nut, and the job's done 


SIMPLE 


@ NO TOOLS REQUIRED 
@ NO HOLES TO DRILL 
@ NO BOLTS OR SCREWS 


Write today for FREE SAMPLE 


Pca) DANIEL WOODHEAD COMPANY 


1S WN. Jetterson St., Chicago, tiinois 


EXTERIOR 
LIGHTING | 


for churches, public buildings 
institutions and hospitals 
® COPPER 


@ STAINLESS 
® STEEL 


¢ Hinged doors for relamping 

¢ Variety of durable plated finishes 

* Styled for architectural harmony 
r 


— 


2490 EAST 22nd STREET CLEVELAND 15, OHIO 
Designers and Manufacturers... Since 1905 
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1.E.S. LIGHTING HANDBOOK | Lighting Man’s Best Friend 


If your work involves lighting in any way, you need at 
your elbow a personal copy of the new |.E.S. Lighting Hand- 
book, Third Edition. Price per copy, boxed and postpaid, 
$10. 1.£.S. members who have not ordered their Regis- 
tered Member Copy of the Third Edition, now $7.50. 


Use coupon to order Handbook or request descriptive brochure. 
Publications Office 
ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway New York 23, N. Y. 


Handbook 


a 

no] 

< 
“ 


Send immediately 
Third Edition, to below 


Send Brochur 





TH bE A completely new idea for industrial lighting — 
a dual-role fixture. First, it delivers the 
higher footcandle ratings recommended by the 


Blackwell report...and maintains 


T RA e e | C P LA N glare-free lighting at the working level. 


Second, the built-in traffic lights 
red, yellow or green—create lines of color that 


direct and protect your workers 


THAT HANGS These new streamlined Wyteliners are also 


available without KOLORKODE for 


FROM TH E C b | L| NG general illumination areas. 


Both types banish ceiling shadows and 
provide comfortable shielding: 10% uplight 
with 13° cut-off or 25% uplight with 27 


in the new cut-off. For 430, 800 or 1500 M.A. operation. 


Designed for easy maintenance, too! 


G UTH WRITE FOR FREE KOLORKODED BRO‘ 
KOLORKODED _— a 


industrial fixtures ane abi 


Copyright end U.S. end Con. Fate. Appt’ Cer LIGHTING TRUSTED NAME IN LIGHTING SINCE 1902 


‘tielalelelgeM clelga—ticlia 


reflector units, without 
|. 4@) 80) 1 40) 0) an sel aeel altace), RLM 


lighting are RLM listed 


Green for GO 
Yellow for CAUTION 
Red for STOP 
PW zellicle}i-MisMisia-1-Ma-b4\-laielm@ealall ial 
Permalux White 
Porcelain or ALZAK Aluminum 


ALSO, A COMPLETE 

LINE OF QUALITY 
BRASCOLITE INDUSTRIAL 
INCANDESCENTS 


30°, 60° and 90° High Bays Low Boys Mercury Vapor units 


or without uplight with or without uplight 





